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AUTOMOBILE HOSPITAL CARAVAN 


Travels the Deserts of 


Egypt--Over 18,000 Free Cases Treated Last Year 


The most remarkable, 
and one of the largest and 
most benign, free clinics 
in the world is now trav- 
eling the deserts of Egypt 
in automobiles. The en- 
terprise is made possible 
by the gift of $1,500,000 
by Ernest Cassel, the in- 
come from which is being 
used in maintaining an 
optical hospital, at pres- 
ent in charge of Dr. Mac- 
Callan. 

Unlike all other hospi- 
tals, this one owns no 
grounds or buildings, and 
remains in any one place 
not to exceed two or 
three weeks. The hospi- 
tal outfit, however, is very 
complete, and includes a large corps of ex- 
pert eye specialists and nurses who travel 
in automobiles and live in tents. 

Owing to the heat and dust from the driv- 
ing sands, as well as their food and mode of 
life, the people of Lower Egypt are afflicted 
with cataracts and other eye troubles to a 
much greater extent than almost any other 
nation. In fact those who are not sufferers 
from some malady of the eyes are the excep- 
tion. As the natives are poor and could not 
be brought to a central hospital, it became 
necessary to take the hospital to them. Dur- 
ing July and August the heat is so intense 
that butter cannot be kept from turning 
into oil, and no effort is made to treat pa- 
tients; but during the remainder of the year 
the train of automobiles may be seen thread- 
ing its way across long stretches of desert 
waste, in the land of the Pharaohs, to some 
oasis where the presence of the white tents 
is soon known for miles around. Then the 
natives come swarming in by the hundreds. 

On account of the heat, operations are 


Surgeon Operating in Open Air on Account of Heat 


frequently conducted in the open air, and 
the illustration is from a photograph show- 
ing Dr. MacCallan operating for cataract. 
The doctor, to whom was assigned the task 
of organizing the service, is considered the 
leading eye specialist in London. He went 
to Egypt with the hospital service last year, 
and will now direct its work from Eng- 
land. 

When the caravan arrives at a stopping 
place the tents are erected and _ ropes 
stretched all around to keep out the curious 
crowd. A native doctor makes the prelimi- 
nary examination, rejecting all but the most 
urgent cases. These form in line to enter 
the examining tent, from which the patient 
is sent to the particular tent occupied by 
the doctors who are specialists in the treat- 
ment decided on at the examination. Last 
year—the first—there were treated 18,943 
cases, and so great is the demand and need 
of the service that additional caravans will 
now be organized to go into other districts 
of the country. 
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200-FT. CONCRETE CHIMNEY FALLS 


The recent failure of a reinforced con- 
crete chimney will doubtless prove a lasting 
warning against all future carelessness in 
the manner of mix- 
ing and = applying 
the concrete. It ap- 
pears that the dis- 
aster was due to a 
combination of 
causes, one of which, 
a high wind, could 
not be avoided. An 
analysis of the 
broken fragments, 
however, showed 
that the concrete 
was applied too late 
after the mixing, 
which, moreover, 
was improperly 
done, and some por- 
tions of the reinforc- 
ing steel were found 
in a perfectly clean 
condition, indicating 


that the concrete - 


The Wrecked Chimney was not wet enough 
when applied. 

These defects so weakened the chimney 

that the subsequent gale of 30 miles an 
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hour caused it to fall. The stack was 200 
ft. high and the break occurred 75 ft. from 
the base. 


SALTON SEA CONTROLLED 


The Salton sink which for two years has 
been steadily rising and spreading with 
water from the Colorado river has at last 
been put under control. At an expense of 
one million dollars engineers have filled the 
gap confining the waters of the river in 
their old channel. The sea will now slowly 
dry up and a further threatened damage 
of many millions is probably saved. 


PROPOSED AUTO TOLL ROAD 


With a few exceptions the toll road in 
this country is a thing of the past. A 
project, however, is now on foot to con- 
struct the greatest toll road in the world 
between New York and Chicago for the use 
of automobiles. If built it will have a 
roadway 66 ft. wide, cost $10,000,000 and 
be the most perfect road in the world. 
Motorists would pay a toll of one cent per 
mile, or $10 for the through trip, and motor 
cars in which the public may ride as pas- 
sengers would run daily between stated 
points for fare. 


FLOODING A CITY TO FLOAT A SHIP 


An ocean-going steamer was 
recently launched from one of 
the big shipyards at Amsterdam. 
The water in the slip into which 
the vessel slid proved to be too 
shallow, and the result was the 
hull plowed down into the mud- 
dy bottom and tugs could not 
move it. Finally it was decided 
to open the sea-sluices at Ymui- 
den and raise the water level. 
This was done, and at 2 o’clock 
in the morning houses in the 
lower part of the town were 
flooded and the occupants forced 
to escape to higher points leaving 
their possessions behind. 

The ship was floated, but this 
method of accomplishing the 
undertaking is not likely soon 
to be repeated—at least not in 
that vicinity. 


2 a.m. Houses Were Fiooded”’ 
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A MUSICAL MYSTERY 


The Explanation 


At a recent concert in one of the pleasure 
parks of Chicago the audience was greatly 
surprised and mystified by a sudden out- 
burst of music from above. Many attrib- 
uted it to concealed cornettists, who they 
supposed had stationed themselves in the 
in the park. Others ascribed 
the sound to ventriloquism, and many were 
at a loss to explain it in any way, but as 
the mysterious music was in harmony with 
the orchestra, which then played the part of 
an accompaniment, the result was pleasing 
to all. 

Had the audience been allowed to observe 
the trees during daylight it would have 
found at least a partial solution of the mys- 
tery in the large horns or megaphones 
which were suspended from the branches 
and connected by wires with a central send- 
ing station. The horns, which were simply 
very sensitive telephone receivers with 
attached megaphones, were all operated by a 
single cornettist, who had a telephone re- 
ceiver held to his ear, thus enabling him to 
keep time with the orchestra—which was 
some distance away—while he played into 
an ordinary telephone receiver. 

This invention, which is known as the 
transmittograph, can also be used in con- 
nection with piano or vocal music; in fact 
it will transmit any kind of a sound, and 
may possibly prove useful for public speak- 
ers when addressing very large assemblies. 


NIAGARA RUNS SYRACUSE CARS 


many trees 


The electric street cars of Syracuse, N. 
Y., are operated by power generated at 
Niagara Falls, 160 miles away. Eighty-two 


cars are operated, using 3,000 hp. 
power house will be 
case of emergencies. 


MOTOR LUNCH CAR 


The old 
preserved for use in 


The old-time waffle wagon with the single 
white horse is doomed to go since the 
advent of the motor car restaurant. The 
new car is 17 ft. long, 5% ft. wide and 
travels 12 miles an hour with its 26-hp. gas 
engine. The car is equipped with hot and 
cold water, cooking range, has its own elec- 
tric light plant and a cold storage compart 


**Red Hots’’ Auto 


ment holding 500 lb. of meat. Electric fans 
and screens for the windows make it attrac- 
tive in summer. The wheels are artillery 
type with 3-in. solid rubber tires. The car 
is painted like a Pullman, ané cost $3,500. 
The owner is now engaged in building a 
larger one. 
— 

Acetylene headlights for locomotives are 
growing in favor, and are already in use on 
several roads. 
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TEST SHOT WITH TORPEDO 


While the gun crews of torpedo boats are 
allowed practice with blank torpedoes which 
are quickly recovered, it is seldom a real 
fully loaded torpedo is fired in times of 
peace. The reason is the great expense, as 
these projectiles each cost “from $1,500 up.” 

The English navy, however, recently or- 
dered a test shot, which was delivered from 
a torpedo boat, running at full speed, 
against the rocky shore of cliffs far removed 
from any human habitation. The shell con- 
tained 200 lb. of gun cotton, and when the 
explosion occurred enormous quantities of 
water were thrown into the air, reaching a 
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height of 200 ft. or more. The illustration, 
which is quite unusual, forcibly suggests 
what happens to a battleship when one of 
these deadly missiles makes a hit. 


PEARY HOLDS NORTH POLE 
RECORD 


Commander R. E. Peary, of the U. S§S. 
Navy, in his expedition to the North Pole 
in the steamer “Roosevelt,” with 20 men, 
has transferred the record from Italy to 
this country. Peary has been absent nearly 
18 months on the present cruise and reached 
87 deg. 6 min., which is about 250 miles 
from the pole. The previous high record 
was that of the Duke of Abruzzi, who in 
1900 reached 86 deg. 34 min. The Peary 
exped‘tion encountered unusually severe 
hardsuips, but no lives were lost. 


THE ATLANTIC CITY ACCIDENT 


The accident to the electric train of the 
West Jersey & Sea Shore Ry., at Atlantic 
City, in which 58 passengers were killed or 
drowned, appears to have been the result of 
carelessness on the part of the motorman. 
The cars entered the draw span of the 
bridge at a high rate of speed and one 
truck climbed the rails of the draw. One 
steam railroad journal in commenting on 
the disaster says there should be even 
greater safeguards in the operation of 
electric cars than are deemed necessary on 
steam roads for the reason that the electric 
cars attain a high speed so much quicker 
than steam locomotives. 

@- — 

Germany has commenced construction of 
an $11,000,000 ship canal which will permit 
men-of-war to enter the city of Berlin. 


BIG LOADS OF COTTON 


What are said to be the 
largest loads of cotton 
ever put on to a railroad 
car were recentiy loaded 
at San Antonio, Texas. 


The cars are built en- 
tirely of steel. One car 
contained 203 bales weigh- 
ing 108,000 Ib., valued at 
nearly $10,000, while the 
other had 197 bales 
weighing 103,000 lb. The 
cars are each 41 ft. long. 
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AIR PROPELLERS ON LAND AND WATER 


Propeller in Front 


The air-propelled motorcycle of M. Arch- 
deacon, president of the Aero Club of 
France, was mentioned last month; details 
are presented herewith. 

In this machine propulsion is obtained 
by means of a two-bladed propeller mounted 
in front of the handle bars, driven with a 
belt from a 6-hp. gasoline engine. The pro- 
peller is made of aluminium, and is further 
lightened by being pierced with a number 
of small holes. The whole surface is, how- 
ever, covered with gold-beaters’ skin. It is 


about 4 ft. 9 in. in diameter. The motor 
runs at 1,500 revolutions per minute, and 
the propeller at 1,100. The weight of the 
machine complete is 154 lb. With a rider 
weighing 180 lb. the machine on its trial 
trip made a speed equal to 49 miles per 
hour. The main purpose in building the 
machine has been to experiment with pro- 
pellers with a view to their adaptation to 
flying-machines. 

The foreign press reports the surprising 
record of 40 miles an hour by Forlanini 
with his “Hydroplan,” or gliding boat. This 
statement has not yet been verified and is 
probably incorrect, as the boat has only 70 
hp., which would not give any such speed 


The *‘Hydroplan"’ 


with water propellers. The air propellers, 
however, are very large and are supposed 
to exert also a lifting influence so that the 
boat skims the surface of the water rather 
than passes through it. 


TRAVELING CHICKEN SHOW 


The first traveling chicken show has been 
successfully inaugurated in Missouri, the 
state which leads all others in its produc- 
tion of poultry. The show filled two special 
cars and was taken to all parts of the state, 
where free lectures were given in connec- 
tion with the display. The idea is to stimu- 
late poultry raisers to larger and better 
efforts. 

All sorts of mechanical devices for use in 
the work were exhibited, the most novel 
being a machine for converting ordinary 
chicken feathers, worth only 6 or 7 cents a 
pound, into down for pillows which sell 
from 80 cents to $1.50 per pound. Missouri 
sold last year over $37,000,000 worth of 
poultry. 
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GREATEST AIRSHIP EVER BUILT 


Count Zeppelin’s Great Balloon 420-Ft. Long 
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small holes, like an immense nutmeg grater. 
The bottom of the cylinder revolves at high 
speed, throwing the potatoes by centrifuga! 


The prediction that air- 


ships will in the near fu- 
ture assume the length of 
ocean greyhounds seems 
in a fair way to be real- 
ized. Indeed an airship 
1,000 ft. long will doubt- 
less be in operation with- 
in two years. 

The largest air craft to 
date is the monster cigar- 
shaped balloon of Count 
Zeppelin, measuring 420 
ft. from bow to stern. In 
fact, the gas container is 
not one, but a series of 16 
oiled cotton compartments 
stretched over a framework 
of aluminum. The motive 
power consists of two gasoline 
engines of 83-hp. each. 

The trials of this great mechanical bird 
were given over Lake Constance, and were 
extremely successful and promising. The 
ship remained in air two hours, rising at 
the will of the navigator to heights of 1,000 
ft. and descending gracefully to within a 
few feet of the water. This performance 
was repeated several times. 

o 


MECHANICAL POTATO PEELER 


And now a machine for paring potatoes, 
and the entire process of planting, culti- 
vating, digging, loading, sorting and pre- 
paring for cooking form one consecutive 


Peels a Bushel in 90 Seconds 


mechanical process. The potato peeling 
machine consists of a cast-iron bowl in 
which is a cylinder with thousands of 


Airship 420 ft. Long 


force with a circular motion against the 
roughened cylinder. This action removes 
the peel, which a stream of water removes 
in the form of a soft pulp. 

One person with the machine can do the 
work of 25, peeling a bushel of new potatoes 
in 90 seconds, and tough ones 9 months old 
in three minutes. Power can be belted from 
a shaft or gasoline engine, or a small elec- 
tric motor attached direct. The machines 
at present are made only in large sizes for 
use in hotels, ete. Several are already in 
service in the army and navy. 

—— 


AUTOMOBILE SLEIGHS 


Automobile lovers are not going to be 
content much longer without a machine for 
use specially on snow and ice. The speed 
possibilities would certainly indicate some- 
thing very exhilarating. One of the latest 
inventions in this class is shown herewith. 
A single driving wheel in the center of 
the car furnishes the contact for propulsion. 


High-Speed Auto Sleigh 
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RAILWAY ABANDONS GREENHOUSE 


The big greenhouses erected and operated 
by the C., B. & Q. Ry. at Aurora, IIl., have 
been torn down to make more room for the 
locomotive blacksmith shop. The novel un- 
dertaking—for a railroad—will now be aban- 
doned, and hereafter flowers will be pur- 
chased of professional growers. The green- 
houses cost $12,000 and were built to sup- 
ply cut flowers for the road’s dining cars 
and potted plants for ornamenting depot 
grounds along the line. 


REMARKABLE AUTOMOBILE PER- 
FORMANCE 


One of the most remarkable demonstra- 
tions of hill climbing was given on the 
chutes in a Pittsburg park. The grade is 


33 per cent and 285 ft. long. The car was 
a 32-hp. and carried two persons. The 


ascent was made at an average speed of 14 
miles per hour. At the top it was turned 
on a turn table and the descent accom- 
plished at 8 miles per hour. Half way down 
the car was stopped, after which the brakes 
were released, and the car struck the water 
at a 16-mile rate, but was run through the 
pond to the farther end, where it climbed 
out with its own power. 


Motor Car CNmbing Chutes 
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ANESTHETIC APPARATUS 


Administers Chloroform, Etheror Oxygenas Required 
and Greatly Reduces Danger 


A greatly improved apparatus for use in 
surgical work was demonstrated by its in- 
ventor, Dr. James T. Gwathmey, of New 
York, at the American Medical Association, 
and is described in detail in the Journal of 
the Association. The apparatus consists of 


Administers Anesthetic Without Danger to Life 


two 6-0z. bottles, one for chloroform, one for 
ether. Both bottles are placed on a tin ves- 
sel containing thermalite. This “thermalite 
warmer,” if placed in boiling water for 
three minutes, will stay warm for over one 
hour and a half. If the heat is to be con- 
tinued, this can be accomplished by simply 
taking the stopper out, thus exposing the 
thermalite to the atmosphere. The liquid 
now begins to re-crystallize and in turning 
to a solid again gives off heat for another 
hour and a half. Or the instrument can be 
boiled for three minutes, cooled immediately 
by placing in cold water, and the stored 
heat turned on at any time needed by tak- 
ing out the stopper, and thus starting up 
re-crystallization. 

The small switches on the top of each bot- 
tle are so arranged that chloroform or ether, 
combined or separately, can be given and in 
any strength desired. All of the vapor being 
warmed, it is more respirable, reducing the 
after effects, and at the same time increas- 
ing its safety as regards life. In each bot- 
tle are three tubes varying in length from 
one which reaches the bottom of the bottle 
to one that penetrates only the stopper. 
These tubes represent three degrees of vapor 
strength. For a strong man the longest 
tube is used, representing nearly 2 per cent; 
the shortest, only per cent vapor. By 
starting with an administration of cologne 
and gradually turning on the anesthetic the 
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patient is entirely unaware of the change, 
and sinks into a quiet and natural sleep. 

Dr. Gwathmey urges the warming of the 
chloroform as greatly decreasing possible 
danger, and states that in tropical climates 
chloroform is given with less danger to life 
than elsewhere. 


NEW SYSTEM OF CONCRETE FLOORS 


Solid Slab of Concrete--No Beams Used 
A Minneapolis engineer has invented a 
new type of concrete floor construction 
which he has named the “mushroom” sys- 
tem. By this plan a network of steel rods 
radiate from the top of each concrete pillar 
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PANAMA PIPE LINE 


The pipe line for transporting oil across 
the Isthmus of Panama is now in opera 
tion. Tank steamers on the Pacific wil! 
bring the crude oil from California, and a 
fleet on the Atlantic side will distribute 
the fuel to Atlantic seaboard cities. The 
pipe line is 52 miles long and will deliver 
25,000 bbl. a day. 

@—— 


WOOD USED FOR PULP 


While the destruction of forests to furnish 
material for paper making is great, it 
amounts to only 4 per cent of the annual 


and when covered with cement harden into 
a solid mass, making the entire floor prac- 
tically a single sheet of stone. The pillars 
are made by pouring the concrete into 
cast-iron moulds which can be removed as 
soon as 15 hours. The form work for the 
floor is wood, which is taken down and used 
over and over. 

In a five-story wholesale grocery the pil- 
lars were placed at intervals of 16 ft. and 
18 ft. and the floor stood a test load of 750 
lb. per square foot. The system is said to 
effect a great saving over the usual timber 
mill construction, amounting in the case of 
one medium sized warehouse to $10,000. 
— 

fhe “Colima,” a 50-ft. Philadelphia tug, 
safely made a 12,000-mile voyage from that 
city to the west coast of Mexico, passing 
around Cape Horn. The trip took 100 days. 


Concrete Floor Reinforcement Plan--No Beams Used 


production of lumber. In 1905 there were 
237 mills manufacturing wood pulp, and dur- 
ing that year they consumed 3,192,222 cords 
of wood, valued at $17,735,000, and produced 
2,084,000 tons of. pulp. The bulk of the 
wood for pulp is found in 12 states, and at 
present rate of consumption the wood sup- 
ply averages 21 years per state. 


CHANCE FOR INVENTORS 


The prediction is made that cement will 
soon be shipped largely in bulk on account 
of the increasing cost of bags and barrels. 
There were 40,000,000 barrels of cement 
made in this country last year. There 
would seem to be a good field for the in- 
ventor to provide some improved package 
in which to ship cement. 
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WILL WIRELESS LOCOMOTION 
SOLVE THE PROBLEM OF 
AERIAL NAVIGATION? 


By Edward E. Harbert 


Some years ago, before wireless telegra- 
phy was developed to its present state of 
perfection, I conceived the idea of a new 
form of antennae, little 
dreaming that my de- 
vice would some day 
aid in solving the prob- 
lem of aerial naviga- 
tion, but as will appear 
later, my invention was 
destined to become an 
important factor in this 
wonderful achievement. 

The adoption of my 
device for this purpose 
was brought about by 
the construction of a 
wireless electrical flying-machine, which 
only lacked suitable means for collecting the 
electrical waves to make the machine a suc- 
cess, 

The machine was constructed by Captain 
Raymond Anglemire and Prof. Howard 
Tazewell, of Boston, and consists of three 
of Dr. Bell’s tetrahedral kites, a large lift- 
ing propeller, and a wireless electric motor 
direct-connected to the propeller by means 
of a vertical shaft. 


Captain Anglemire selected my antennae 
as the most suitable for this purpose be- 
cause of their extreme lightness and large 
area of exposed surface and because they 
possessed the additional advantage of re- 
ceiving the electrical waves with equal 
efficiency from all directions. 

When Captain Anglemire first outlined 
the undertaking to me it seemed so unfeasi- 
ble to my understanding that I would have 
dismissed the proposition without any fur- 
ther consideration had it not been for my 
implicit confidence in his ability and admi- 
ration for his achievements, but after being 
honored with the privilege of witnessing 
the first ascension that was ever made in a 
machine heavier than air I feel fully repaid 
for my contribution to the enterprise. 

The test was made August 27 at Brant- 
ford, Ontario, the city in which Alexander 
Graham Bell resided when he invented the 
now indispensable telephone. A small lake 
near the outskirts of the city was charged 
with electricity, the current being taken 


E. Harbert 


from a nearby trolley wire and passed 
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through some kind of a transforming de- 
vice, which was furnished by Prof. Taze- 
well. A number of railroad ties were 
floated on the surface of the lake and these 
were all connected by a wire, which car- 
ried the current. 

The number of spectators was limited to 
a few friends and two newspaper reporters, 
and no photographs were allowed to be 


KKK—Dr.Bell’s Tetrahedral Kites; P—Propeller; S—Shaft; 
M— Wireless Motor; A— Antennae; KK—Rudders 


taken during the test, as the details of the 
system of wireless locomotion will not be 
divulged at present. 

When everything was in readiness Prof. 
Tazewell took his position at the switch 
and Captain Anglemire suspended himself 
beneath the slender framework of the ma- 
chine. “All right,” he said, and Prof. Taze- 
well turned the switch. Instantly there was 
a cracking noise accompanied by flashes of 
light which appeared all over the surface 
of the lake. The wireless motor quivered 
and then began humming with ever increas- 


ing acceleration until the huge propeller 
lifted the machine from the ground. At a 
height of 200 ft. Captain Anglemire sig- 
naled Prof. Tazewell, who turned off the 


current gradually and thus allowed the ma- 
chine to descend slowly to the ground. 


The test proved fatal to many of the small 
fish and frogs that inhabited the lake, but 
proved beyond all doubt the possibility of 
operating a flying-machine heavier than air. 

Should any of our readers wish information which this 
article does not furnish, the author will be very glad to 


answer any letters addressed to him at his residence, 
1627 Briar Place, Chicago. 
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SIMPLE NEW TYPE COMPOSING 
MACHINE 


A new type-composing machine said to be 
capable of composing 6,000 letters per hour 
with \-hp. is called the rototype and is the 
invention of an Austrian. 

The principal movements of the machine 
are rotary and, as in some other machines, 
each line is cast in a single block. 


Rototype and Matrix 


A great central wheel, resembling an ordi- 
nary fly-wheel, carries upon its periphery at 
equal intervals four collectors which receive 
the separate matrices for each line. Each 
matrix is in the form of a 10-sided disk for 
10 characters, some disks being thin for the 
letters i, 1, ete., and others thick for the 
capitals M, W, ete. The magazine for the 
matrices has a sharp incline down which 
they roll by their own weight. The matrices 
may be seen through apertures in the sides 
of the magazine from which they are trans- 
ferred to the carriers by means of a rap- 
idly revolving friction wheel. An ingeni- 
ously arranged magnifying glass enables the 
operator to watch the progress of the work. 
The magazine is double and carries both 
roman and italic characters. 

The keyboard has 96 keys. As soon as 
the line is set and molded, it is trimmed and 
smoothed and pushed out of the mold by the 
mechanism, and falls upon a moving table 
which carries it to a workman, who places 
it in a galley. The matrices are returned 
to their correct places in the magazine auto- 
matically. 

The rototype has many advantages: the 
operator can turn the wheel backwards to 
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correct mistakes and he can cast the same 
line many times in succession if desired. 
There are 60 matrices of each kind, which 
places 1,200 characters at the disposal of 
the operator. No water is needed for cool- 
ing the castings, as the melting pot is so 
remote from the operator that he does not 
feel the heat. The flames are automatically 
regulated so that the temperature of the 
metal is always the same. Petroleum burn- 
ers can be used when gas is not available. 


COST OF DIGGING COAL 


The average cost of mining soft coal is 
stated by the Coal Trade Journal to be 60 
cents per ton, to which must be added 30 
cents for other labor by the time it is in 
the car at the mines. With soft coal selling 
for $1 a ton at the mine, the claim is the 
operator is making no money after paying 
for the other expenses than labor. The 
cost of mining hard coal is put at 60 cents, 
with $1.20 additional for other labor. 


LARGEST CONCRETE STANDPIPE 
IN THE WORLD 


A concrete stand-pipe 40 ft. in diameter 
and 100 ft. high was built at Attleboro, 
Mass., about a year ago at a contract price 
of $34,000, the best bid for a steel stand-pipe 
being $37,500. The lower first cost is not 
the only advantage in favor of concrete for 
this purpose. In the old steel stand-pipe of 
much smaller size over two tons of scale 
was removed annually and the safe life of a 
steel stand-pipe is only 20 years, while a 
concrete stand-pipe lasts indefinitely. 


AUTOMATIC SPRING FINDER 


A Swiss inventor claims to have perfected 
an instrument which will automatically in- 
dicate the presence of subterranean water, 
and believes it will also 
locate veins of oil. The 
apparatus is mounted 
on a tripod, aad a 
needle moves from its 
normal position when 
over a spring or sheet 
of water. 

Some of the Euro- 
pean scientific journals 
express considerable 
doubt as to the reliability of the instrument. 
The inventor’s name is Adolph Schmid. 
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RINE STEAM TURBINE 


denved from a paper on Turbine Vessels, by R. J. 
read before the Engineering and Machinery 
Olympia. ] 


he development of the marine steam tur- 
.e has been remarkably rapid, especially 
hen it is remembered that builders of sea- 
ne vessels are much more reluctant to 
periment with their machinery than 
ers of power on shore. It 
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2 \PID DEVELOPMENT OF THE MA- 


RUBBER FROM WHEAT 


An English inventor, son of a wealthy 
silk manufacturer, declares he has made 
rubber from wheat and that his process is 
commercially practicable. If his claims 
prove true he will revolutionize the rubber 
business. His name is William T 

He insists his new product is genuine 
rubber, and not an imitation or substitute, 


. Carr. 


12 years since the 
irbinia,” a single screw 


only 


500-hp., was built. Al- 
though several types of pro- 
nellers were tried, the re- 


sults were quite disappoint- 

ng, as a speed of only 18 
miles per hour was attained 
inder best conditions. 

The English navy then 
built two torpedo boat de- 
strovers and electrified the 
marine with one of them, 
the “Viper,” which, with a 
speed of 36.86 knots per 

sur, took rank as the fast- 
est vessel in the world. 
rhe “Viper” and her sister, 


the “Cobra,’ were’ both 
wrecked, and in 1900 the 
Turbinia” remained the 


only turbine steamer. In 
1901 the commercial steam- 
er “King Edward” was fin- 
ished. and her trial trip 


DIAGRAM SHEWING VARIOUS STEPS IN THE A 
DEVELOPMENT OF THE STEAM TUP)'NE 
TA MARINE PROPULSION 


attracted marine engineers 
from all parts of the world. 
Other vessels followed rap- 
idly, until now there are 31 turbine steam- 
ers, with a total of 105,000 gross tonnage 
and a combined horsepower of 235,000. 

The development from the “Turbinia,”’ 100 

long, only 44 tons displacement, and 1,500 
indicated horsepower, to the big Cunarders, 
I and “Mauretania,” 785 ft. 


tT 


Lusitania” 
length, 45,000 tons displacement and 70,000 
indicated horsepower, is shown in the pro- 
file illustration from the Shipping World, 
in which all the vessels are drawn to the 
same scale. 

Careful records during the past six 
months of turbine and paddle boats crossing 
the Channel show a saving of 15 per cent in 
time in favor of the turbines, and for the 

ime displacement a saving of 25 per cent 
in coal. 

——@ 

Uncle Sam will now proceed to build the 

largest battleship ever floated. 


Fig. 1—Turbinia, 1894; Fig. 2—King Edward, 1901; Fig 
Victorian, 1904; Fig. 5—Campania, 1906; Fig. 6 


3—The Queen, 1903; Fig. 4 
Lusitania, 1907 

and in proof shows 

been successfully 

ber 


samples which have 
vulcanized. Cereal rub- 
is made by a process in which the 
wheat is ground and subjected to a series 
of chemical treatments. The use of rubber 
is comparatively recent, really dating from 
the importation of 25 tons into England in 
the year 1830. 


The difference in time—1 o'clock in the 
afternoon at New York when it is 10 a. m. 


at San Francisco—is offered as an objec- 
tion to a long distance telephone service 
between the two cities. The business day 


in one city would be more 
when beginning in the other 


than half over 


- 


Wireless telegraph stations have been in- 
stalled at two ports on the west coast of 
Mexico. 
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“They did everything but smash it with 
an ax,” said one discouraged inventor, who 
had for the second time submitted his inven- 
tion to the Underwriters’ Laboratories, only 
to have it returned in many pieces, unac- 
cepted. The invention, which comprised 
reciprocating mechanical movements and 
electrical contacts, was intended for use in 


Suicide’s Device 


damp places where it would be subject to 
the effects of moisture, and for this reason 
the first test was that of placing it under 
water for a few weeks. It was then re- 
moved and, being found defective on account 
of its rusted condition, was returned to the 
inventor. He then reconstructed the device, 
using materials that would not rust, and 
submitted it again. 


This time it was given the mechanical 
test. A small electric motor was geared 
down and connected in a way that would 
operate the device continually. After run- 
ning two days, one of the parts became 
broken, thus breaking many other parts and 
ruining the device, which was again re- 
turned to the inventor. 

Not long ago an inventor became so dis- 
couraged when his device was rejected that 
he committed suicide. His invention, which 
is shown in the accompanying sketch, was 
intended for use in ringing a bell when the 
temperature exceeded a certain degree. A 
small metal cup, A, was partly filled with 
ether and hermetically covered with a flex- 
ible metallic diaphragm, B, which was 
raised by the expansion of the ether when 
heated, thus making contact at C and sound- 
ing the alarm. 

The device worked perfectly in the hands 
of the inventor and never once failed to 
operate in the many tests that he gave it, 
but in the laboratories the first test resulted 
in failure. As the device was intended for 
use on ceilings in factories and other places 
where calcimine is used, it was given the 
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TESTING IN THE UNDERWRITERS’ LABORATORIES 


whitewash test. This was done by lowerin; 
it in a barrel of whitewash, where it wa 
allowed to remain for some time, after whic! 
it was dried and tested. The result wa 
that the whitewash had covered the con 
tacts and thus prevented the closing of th: 
circuit. 

Although seemingly severe, the tests pe: 
formed in the laboratories are usually no 
more exacting than is necessary to deter 
mine the truth of an enthusiastic inventor's 
claims, and while the laboratories are indi 
rectly responsible for the loss of one life, as 
mentioned above, they would be directly 
responsible for the loss of many lives if a 
device were allowed to pass which would 
fail to operate at the critical time. 

In order to prevent enterprising electrical 
manufacturers from overrating the capacity 
of switches, electrically operated testing ma- 
chines have been provided, which auomatic- 
ally open and close the switches with the 
rated current passing through them. The 
switch-testing machine shown in the illus- 
tration can only be used for testing switches 
that operate by turning, other machines be- 
ing provided for testing push switches and 
throw switches. Every switch must stand 
at least 6,000 operations before it is accepted 
and at the end of the test the contacts must 
be in good condition and unburned, as a 
defective contact is liable to cause a fire. 


The testing of some devices involves con- 
siderable expense and mechanical ingenuity 
Thus for testing fireproof doors and win 
dows the special testing oven shown in the 
illustration was constructed. In these tests 
the exact conditions of a fire are produced 
as nearly as possible, and for this purpos: 
a large, oil-heated oven is built, having at 
arched partition constructed of fire bric! 
and capable of being drawn out on a! 


Switch-Testing Device 


| 
We 
A 
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Exterior and Interior of Testing Furnace 


overhead trolley track, like a sliding door. 
The object of constructing the partition in 
this way is to allow withdrawing the heated 
window or door, which is then deluged with 
water from a fire hose, thus giving it the 
same severe treatment it would very likely 
undergo during an actual fire. 

In order to determine the insulating prop- 
erties of the window or door that is being 
tested a fireproof room is constructed as 
shown at the right in the illustration. In 
this room are placed strips of cloth, or 
other material of an inflammable nature, at 
varying distances from the door or window 
that is being tested. The distance at which 
the cloth becomes scorched will then indi- 
cate the degree of insulation of the door, 
which is placed between the cloth and the 
fire 

As the insurance companies depend more 
on the automatic sprinklers than on any 
other device for the prevention of fire, ex- 
treme care is used in testing the sprinkler 
heads turned out by the various manufac- 


Sprinkler Head Tester 


turers. If a sprinkler head is claimed to 
operate at 165° it is raised to that tempera- 
ture with the normal pressure applied, and 
if it fails to operate it is rejected. The 
device for performing these tests consists 
of a glass box containing a connection for 
the sprinkler head and a thermometer. A 
gas burner underneath supplies the neces- 
sary heat and the pressure is supplied by 
means of a small pump. 


ENGLISH CHAINS BEST 


Mariners say the hand-made chains from 
South Staffordshire, England, are the best 
in the world. The excellence of the chains 
is partly in the selection of a special grade 
of iron, but chiefly in the skill of the work- 
men. 

Recognizing this fact, some German 
manufacturers have tried for years to 
secure some of the English experts who are 
known to possess the secret. Their efforts 
were fruitless until recently, when six of 
them were induced to go to Germany. 
Alarmed at the prospect of a rival in the 
business, the English firm made such at- 
tractive offers the men returned to their old 
places. Now the Germans claim to have 
discovered the secret so carefully guarded 
for two centuries, while the English main- 
tain they have done no such thing. The 
fact is both sides are guessing whether Ger- 
many really has found out or not. 

- 

An American engineer claims to have 
discovered cement worker’s tools in one of 
the Egyptian pyramids, and believes these 
monuments were built of cement. 


| 
| 
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LAKE STEAMER AFTER COLLISION 


The accompanying pho- 


Effects of the Collision 


tograph pictures the re- 
sult of one of the colli- 
sions of the present sea- 
son on the Great Lakes, 


when the steamer “Eu- 
gene Zimmerman” was 
sunk in the “Soo” river 


by the steamer “Saxona.” 
After being on the bottom 
five weeks she was 
pumped out, raised and 
towed to the “Soo,” where 
her cargo was unloaded, a 
patch having been put 
over the hole in her bow. 
She was next brought to 
the shipyards at Cleve- 
land and has since re- 
ceived an entirely new 
bow. All the plates and 
frames forward of the col- 
lision bulkhead were 
broken or bent out of 


SMALLEST CHURCH IN THE WORLD 


At Penon, Mexico, a suburb of Mexico 
City, may be seen what is perhaps the 
smallest church in the world. It nestles 
under the shadow of a small volcano. The 
church is about 10 ft. high and 12 ft. wide. 
Modern Mexico says: “Whenever a couple 
is married at the little altar of the church 
there is barely room for the groom and 
bride to turn around at the same time.” 


Church 10 Feet High 


shape. In bringing her to 
Cleveland a temporary wooden bulkhead 
was constructed aft of the collision bulk- 
head. 


SHIP WITH ICE CARGO WILL NOT 
SINK 


Ice as cut for use—not the piece your ice- 
man delivers—certainly appears to be a 
heavy commodity, and abundantly able to 
sink a ship which might spring a leak. But 
quite the contrary is true, for a vessel loaded 
with ice will not sink—at least not until! 
the ice has nearly all melted. A Boston 
firm had a ship loaded with ice water- 
logged in the Indian Ocean, and it drifted 
helplessly for one entire month before the 
warm water melted the ice to a point where 
{it could no longer float the hull. Had the 
accident occurred in the North Atlantic the 
ship would have remained afloat, though 
partly submerged, for many months. 

The Cunard steamer “Mauretania,” re- 
cently launched, will burn enough coal on 
each trip to keep 3,000 small houses warm 
for a year. 

The Trans-Alaska-Siberian railway, plans 
of which were recently described in these 
pages, has been incorporated at Jersey City. 
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U. S. S. Submarine Boat ‘‘ Adder’’ 


REGULATIONS FOR DENATURED 
ALCOHOL 


The Commissioner of Internal Revenue 
has issued regulations concerning denatured 
alcohol from which the following is con- 
densed: 

There will be two classes of denatured 
alcohol—first, that styled “completely de- 
natured,” which will pass into general use 
for general consumption, and can be pur- 
chased at the stores without limiting regu- 
lations as against the private consumer; and 
second, “especially denatured,” in which the 
material demanded by the needs of manu- 
facturing interests will be regarded. As to 
this latter there are limitations confining it 
to the special manufacturing industry for 
which it is prepared. 

For the completely denatured article 10 
parts of wood or ethyl alcohol and \% part 
of benzine will be added to 109 parts of 
ethyl alcohol. In other words, to every 100 
gal. of ethyl alcohol will be added 10 gal. 
of wood alcohol and 4 gal. of benzine. 

The denaturing process will be accom- 
plished on the distillery premises where 
the alcohol is produced, in special bonded 


warehouses designated and used alone for 
denaturing purposes and for the 
age of denaturing materials. 
ings and the  ovneration 
under closest governmental inspection and 
control. Denatured alcohol will supplant 
very largely the consumption of wood alco- 
hol for both domestic and manufacturing 
purposes, as it will be cheaper. 

While the price of the completely denat- 
ured product can not now be definitely 
stated, it is believed it will not be more than 
35 cents a gallon. The price of the spe- 
cially denatured alcohol will naturally vary 
according to the cost of the denaturing in 
gredients selected to meet the necessities of 
the manufacturing industries. These spe- 
cial formulas will only be used where it is 
made perfectly apparent to the Department 
that the industrial interests involved can 
not use completely denatured alcohol by rea 
son of the presence of wood alcohol or ben 
zine. In that case some other denaturing 
agent or agents, which will accomplish the 
purposes of destroying, as far as possible, 
the potable or beverage qualities of the alco- 
hol, and at the same time adapt the denat- 
ured article to the special ends desired, will 
be determined upon. 


stor- 
These build- 
itself will be 
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BLOODLESS DUELING WITH WAX 
BULLETS 


Armies May Adopt New Harmless Projectile for 
Practice Shooting 


Shooting at human targets merely for the 
sport derived from it and as a test of 
marksmanship; in other words, bloodless 
dueling or fencing with pistols, has been 
made possible through the invention by a 
Frenchman of a harmless wax 
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“Are you ready?” and when they reply 
“Yes!” the director, timing his words ex 
actly to the beats of the pendulum, cries 
“Fire—one—two—three!” 

At the command “Fire!” the adversari« 
raise their weapons and shoot. The two 
shots must be made before the command 
“Three!” As the participants in these tria] 
were experts, they made a good averag: 
hitting their man 6 or 7 times out of & 
shots. Although more than 1,600 balls were 


projectile. This new diversion is 
really no more serious than fenc- 
ing with swords, and has _ that 
spice of realism in it that tends 
to make any sport popular. 

The new bullet is an ingenious 
device and required a great deal 
of experiment before being per- 
fected. The situation was thus: 
A heavy projectile must neces- 
sarily have a wounding force, a 
light one loses its precision and 
a soft bullet will be changed in 
shape and describe an irregular 
trajectory; therefore a harmless 
projectile to be effective must 
differ from all these. The French- 


man’s product is a spherical ball 
of wax and fat, with a small 
charge, and in tests 24 balls were 
lodged in succession in a rectangle 4 by 5 
in. at 20 yd. At a 6-day tournament held in 
the Tuileries the efficiency of the wax bul- 
let was demonstrated. 

The combatants wear thick screens for 
masks, with heavy glass over the eyes, and 
wear thick clothing to prevent bruising 
from the impact of the balls. The distance 


1,2. False Steel Cartridge for Shooting New Bullets. 
8. Bullets of Wax and Suet, Caliber 44. 
4. Priming Device. 


is 25 paces and the weapons are revolvers 
held as seen in Fig. 1. The director of the 
combat, keeping his gaze fixed upon a met- 
ronome which beats 80 to 100 times a min- 
ute, makes the inquiry as in an actual duel, 


Dueling with Wax Bullets 


fired, there was not the slightest accident. 
The wax bullets can be used in apart- 

ments as well as in the open air, without 

the inconvenience of the lead ball of small 

caliber, says La Nature, which will probally 

lead to its introduction into the armies of 

the various nations for practice shooting. 


SUBMARINE SIGNAL SYSTEM 
ADOPTED 


The U. S. Lighthouse Board has decide: 
to extend the submarine signal system to 
a number of important lightships on th 
Atlantic coast as a result of tests made the 
past summer. The submarine bell and it 
operation were fully described in the Augus' 
1905, Popular Mechanics. Signals wer 
transmitted and read as far as 15 mile: 
The lightship sounds its number on a su! 
marine bell hung over the side of the shi; 
at a depth of 15 or 20 ft. The navigato 
receiving the signal locates the lightship b: 
referring to its number on his chart. 

A trolley line will be built from th 
steam railroad to the pyramids at San Juar 
Toetihaucan, Mexico. 
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MAKING ALCOHOL FROM SAWDUST 


A Valuable Use for the Waste of Sawmills 


By Carl Shelley Miner 


Wood alcohol is made by heating wood 
in the absence of air, under which condi- 
tions vapors are given off and charcoal left 
behind. This process is called dry distilla- 
tion. The vapors are cooled and condensed 
to a liquid. This liquid is separated into 
its constituents, one of which is wood alco- 
hol. That wood alcohol should be the prod- 
uct of wood, and grain alcohol the product 


of grain is only right and natural. That 
grain alcohol should be produced from 
wood is upsetting the natural order of 


things. However, upsetting the natural 
order, or rather, what has been assumed to 
be the natural one, is the business of the 
chemist and, although in this case he has 
allowed the natural order to rest in peace 
for many years, he has now, at last, suc- 
ceeded in proving it to be not natural, but 
wholly fictitious. With all calmness he an- 
that henceforth he will produce 
from wood either wood alcohol or grain 
alcohol (which will be referred to during 
the remainder of this article simply as alco- 
hol) or both. 

Fifty years ago a chemist discovered that 
by boiling sawdust for a long time in a 
fairly strong acid, he produced a sugar which 
could be fermented to alcohol. The yield 
he obtained was too small to make the proc- 
any commercial value, and it was 
relegated to the realm of laboratory curicsi- 
ties, a strange place where the scientist 
vast quantities of facts which the 
world is not yet ready to use. This was a 
tempting bit of knowledge to the chemist, 
however, for the financial reward to the in- 
vestigator who should finally make this 
method commercially profitable, was sure to 
be great, and so hundreds of chemists have 
taken their turns at trying to solve the 
problem. Many of them have patented 
processes, but most of the patents were so 
much waste paper. The first patent to have 
even a vestige of commercial value was 
that of Simonsen, a Swedish chemist, who 
proposed to treat the sawdust with three 
times its weight of strong sulphuric acid 
at a high temperature and pressure. This 
method was difficult and expensive and did 


nounces 


ess of 


stores 


not give a good yield of alcohol. A num- 
ber of patents were issued which were 
merely 


variations of this process, among 


them being that of Classen, a German chem- 
ist. He treated the sawdust with strong 
acid and afterward submitted it to 
hydraulic pressure. He, however, was not 
satisfied, and went on gradually perfecting 
a method, taking out patents as his work 
progressed, and, finally, about three years 
ago, he patented a process which is now in 
successful operation in this country. 

The process is designed especially to 
make use of waste material of saw mills. 
When you realize that for every thousand 
feet of finished lumber a ton of wood waste 
is produced, it is evident that the amount 
of raw material available for this process is 
simply enormous. The plan is, of course, 
to establish the alcohol plants in connection 
with the saw mills and to utilize their 
waste wood, which can be obtained for 
almost nothing. As outlined in the patent, 
the process is comparatively simple, and 
the reports of a number of excellent chem- 
ists, as well as the results obtained in a 
factory already established in Mississippi, 
show that it can be worked on a commer- 
cial scale. The sawdust, or wood waste, in 
pieces up to the size of a lead pencil, is 
dampened and placed in a large cylinder, 
which is lined with lead so as to resist 
the action of the acid used during the proc- 
ess. Then sulphurous acid, which is the 
acid formed by running the gas from burn- 
ing sulphur into water, is introduced, in 
the proportion of 1 part of 3 per cent sul- 
phurous acid to 3 parts of wet sawdust. 
The cylinder is revolved, in order to thor- 
oughly mix the contents, which are rapidly 
heated up to 300° F., 
responding to a steam pressure of 52 
lbs. The mass is kept at this tempera- 
ture and pressure for about an hour. Dur- 
ing this treatment the sawdust shrinks to 
about two-thirds of its original bulk, and 
takes on a brownish color. At the end of 
an hour the steam and acid (the acid being 
gaseous at this temperature) are blown off, 
and the acid saved to be used again. The 
sawdust is thoroughly washed with water 
in order to extract all the sugar which has 
been formed. This solution is then treated 
with lime to neutralize the small amount 
of acid it contains, and yeast is added. The 
fermentation begins 


the temperature cor- 


almost immediately, 
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and is practically complete after eight 
hours. It is in this particular that the 
Classen method has been found to be supe- 
rior to the other methods which have been 
tried and have failed, for in most of them 
it was very difficult to start the fermenta- 
tion, which proceeded very slowly and was 
not complete even after several days. 

After the fermentation is complete, the 
liquor is distilled and the alcohol purified 
in exactly the same manner as the alcohol 
from corn, and the resulting product is 
ethyl alcohol, differing in no way from the 
best grades of ethyl alcohol produced from 
grain, potatoes or molasses. The yield is 
excellent, amounting to 25 gal. of absolute 
alcohol per ton of wood, and this value is 
about the same for all available woods. The 
sawdust from which the sugar has been 
extracted may be used for the manufac- 
ture of charcoal and the usual products of 
the wood distillation process—wood alcohol, 
acetone, acetic acid and wood tar. It is 
also possible to make an excellent fuel by 
pressing the extracted sawdust in briquet- 
ting machines. In this way, a very hard 
briquette can be made without the use of 
any binding material. This part of the 
process is, however, at present undeveloped. 
Until recently, the process as above outlined 
was successful only in the case of pine or 
soft wood. For a long time it was found im- 
possible to use hard wood waste because the 
tannin of such woods gave, during the acid 
treatment, products which subsequently in- 
terfered with the fermentation. A_ recent 
patent by Mr. Classen is designed to obviate 
this difficulty by removing the tannic acid 
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with iron and calcium saits previous to the 
‘crmentation, and this will probably open 
the way for the utilization of the large 
quantities of hard wood waste for which the 
process has heretofore been found useless 
Although this is the only process now in 
operation in this country, there are several] 
other process patents which seem likely to 
compete with it. One French patent, which 
combines the treatment with acids, high 
pressure and electric current, seems prom- 
ising. Another patent involves the use of 
ozone and acid, and most of the others are 
mere variations of the acid treatment. As 
to the cost of production of alcohol by the 
Classen method, the industry is not suffi- 
ciently well worked out for that matter to 
be definitely settled, but it seems safe to 
say that it will not exceed the expense of 
producing alcohol from corn and, since the 
raw material costs practically nothing, it 
will, in time, be able to compete with alco- 
hol from all sources. The one factory in 
this country has been operated intermit- 
tently for six months, and is said to be 
finally running on a satisfactory basis. The 
company which controls the Classen pat- 
ents is planning to build five new factories. 
Though the amount of alcohol likely to be 
produced from wood waste is large, it is 
not likely to be more than a small percent- 
age of the alcohol which this country will 
produce from all sources. 


*Should any of our readers wish information which 
this article does not furnish, the author will be very 
glad to answer any letters addressed to him, at th« 
Bryant-Miner Laboratories, 353-357 Dearborn = stree! 
Chicago, 


ROOF TANKS IN LONDON 


A handsome building was recently com- 
pleted in London on the top of which was 
a roof tank 51, ft. deep. The idea of these 
overhead cisterns is rapidly spreading. The 
illustration shows a view of one of these 


Huge Tank on Roof 


tanks which is 86 ft. long, 25 ft. wide and 
holds 2 ft. of water. Where roof tanks are 
desired the buildings are constructed with 
special reference to supporting the great 
weight of water. 

Another practical use of the housetop has 
been inaugurated in New York City, where 
an open-air reading room has been provided 
for use in summer on the roof of one of 
the public libraries. 


FRENCH SUBMARINE SINKS 


The French submarine “Lutin,” while i: 
practice off the coast of Africa, sank i! 
110 ft. of water and the entire crew of |' 
men were lost. To escape heavy seas th 
boat made a dive but turned over and | 
some way opened and filled with wate! 
At this writing all efforts of both Frenc! 
and British relief ships had failed and th: 
boat was still partly embedded in the sand 
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INSTALLATION OF LARGE OIL ENGINES 


Crude Oil is now Replacing Coal in Engines of from 5 to 2,000 Horsepower 


By Trent Rossel, Consulting Engineer, De La Vergne Machine Co. 


[Engines of as small as 6 hp. are now made, which use crude oil instead of gas or gasoline; until recently the oil engine 


was made only in large units.— Editor. | 


Until recently the reciprocating steam 
engine has been used universally as a prime 
mover for large installations. The advent 
of the internal combustion engine in larger 
sizes during the last two or three years has 
altered the situation, and now installations 
are being frequently made where engines of 
this type are used in preference to 
engines. 


steam 


engines as compared with the steam engine 
was not so great. 

The rapid development on large internal 
combustion engines within the last two or 
three years has been remarkable, and a 
number of installations in which internal 
combustion engines have been used are now 
in satisfactory operation. One of the 


largest power plants in which oil engines 


Fig. 1--250-Hp. Units--Oil Engines 


Th chief features to be considered in 
large installations are, first of all, economy, 
and, secondly, reliability in operation. In 
Europe, greater opportunities were offered 
for the development of the internal com 
bustion engine than was the case in the 
United States and, consequently, installa- 
tion of large engines is more common 
there than has been the case in this country 
hitherto. Owing to the relative cheapness 
of fuel in this country, the economy effected 
in Europe in favor of the large gas or oil 


are used is that of the Baldwin Locomotive 
Works. Oil engines of a total capacity of 
over 5,000 hp. are now being installed there. 
The method of operation and the many 
advantages obtained by the use of these 
engines are so well known that it is not 
necessary to refer to them here in detail. 
They use fuel or crude oil, and consume a 
little less than a pint per actual horsepower 
per hour. 

The engines are 
each cylinder being 125 hp. 


250-hp. twin cylinder, 


Some of these 
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Fig. 2-=Sectional View 125-Hp. Oil Engine 


are direct connected to air compressors and 
some to generators, the latter being placed 
between the cylinders as shown in ‘Fig. 1. 
The engines are run from Monday morning 
until Saturday night. 

Figure 2 shows a sectional view of one of 
these engines, from which can be seen their 
method of operation. They run on the four- 
stroke cycle or that in which the piston on 


one stroke sucks in the charge of air; on 
the second, an in stroke, the air, together 
with the fuel, is compressed. Just after the 
beginning of the third (out) stroke, the 
combustible mixture is ignited and, expand- 
ing by its own heat of combustion, exerts 
pressure on the piston, thus driving the 
engine. In the fourth (in) stroke the 
products of combustion are forced out of 


Fig. 3--Sixteen 2,000-Hp. Gas Engines 
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the cylinder. It will be seen from section 
A that the oil intended for fuel is kept 
stored in a tank in the base plate of the 
engine. From this tank the oil is pumped 
to the vaporizer, which is a cast-iron cham- 
ber connected by a narrow neck to the main 
engine cylinder. The vaporizer is kept hot 
by the combustion of gases within. 

As the oil is entering the vaporizer a 
charge of air is drawn in through the port 
shown in the side of the main engine 
cylinder (section A). The oil is vaporized 
by the heat of the vaporizer walls and the 
piston starts its compression stroke, forcing 
all the air into the vaporizer where it mixes 
with the oil. The heat of compression, com- 
bined with that from the walls of the vapor- 
izer, is sufficient to ignite the combustible 
mixture. The products of combustion leave 
the cylinder through the same port by 
which the air enters. 

In case the load on the engine is de- 
creased the governor opens a by-pass valve, 
which allows part of the oil to flow back 
to the storage tank. 
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This type of engine is built in units of 
from 5 to 250 hp. and is widely used both 


in this country and abroad, there being 
several thousand of them now in operation. 

In the field of gas engines also this 
country has the largest instaHation in the 
world. It was completed about two years 
ago and was erected for the Lackawanna 
Steel Company. This plant, through its 
size and importance, has become quite well 
known to engineers in all parts of the 
country. It consists of eight 1,000-hp. and 
sixteen 2,000-hp. units. 

The whole plant is run on 
gases taken from the tops of the blast 
furnaces. Of the total power of the plant 
32,000 hp. is employed for driving blowing 
engines and 8,000 hp. for driving direct 
current and alternating current generators. 
Five of the 16 gas engines driving blowing 
engines are shown in Fig. 3. 

It is perhaps not too much to predict that 
the internal combustion engine, excepting 
rare cases, will eventually entirely super- 
sede the steam engine. 


the waste 


A ear ferry which will ride the ice in- 
stead of crushing its way through it is to 
do battle with Lake Erie and the elements 
this winter, plying between the Ashtabula 
(Ohio) harbor and Port Burwell, Canada. 
The bottom of the ferry is divided into 
compartments by eight transverse bulk- 
heads, six of which run to the car or main 
deck and two to the lower deck. The com- 
partments are filled with water, which is 
controlled by ballast pumps, one of which 
may be used to pump the water out of a 
compartment at the same time that another 
is pumping water into another compart- 


ICE-RIDING CAR FERRY 


ment. To make the ferry ride the ice, the 
bulk of the water is pumped into the stern 
and the bow, rising lightly, climbs the ice, 
which is crushed down and passes under 
the ferry. When light, the ferry draws 
but 10 ft. 6 in. This method is not advis- 
able under all ice conditions, however, and 
to plow directly into a field of ice the com- 
partments are all filled to the same level. 
By the same pumping system the ferry may 
be listed to one side or the other, as neces- 
sary. 

The vessel is 350 ft. over all, 56 ft. beam 
and 20 ft. depth. She has two triple expansion 
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1224 POPULAR 
engines and twin’ screw propellers and 
four Scottish boilers. She easily carries 
30 cars of 100,000-lb. capacity on her four 


The Bow 


tracks. To fuel her, drop bottom cars are 
run aboard and their contents dropped 
through the deck into the bunkers. At the 
end of each of the four tracks there are 
bumping posts, and these are used not only 
to stop the cars, but also to hold them sta- 
tionary during the trip across the lake. 
The cars are coupled together and then 
fastened to the couplers of these posts. 

At the ferry docks a great apron weigh- 
ing 75 tons and hanging from a powerful 
balance is used to run the cars out on. This 
apron can be raised or lowered to the level 
of the deck of the ferry. 

The “Ashtabula” is equipped with all 
modern conveniences for the comfort of the 
crew and on her official test made a speed 
of 15 miles an hour. 


PREVENTS SIDE SLIPS ON AUTOS 


One of the latest safety devices for autos 
or motor busses has been demonstrated in 
London. It consists of a light two-wheel 
trailer connected by a ball-and-socket joint 
to the casing of the differential. When the 
vehicle skids, the trailer, being independent 
in its movements, remains in its normal 
position. The jerk opens a valve on the 
side where the skid occurs, causing a stream 
of sand to shoot out under the wheels, 
instantly arresting the skid. 
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MAY TUNNEL IRISH SEA 


A tunnel connecting the north of Ireland 
with the south of Scotland is being seri- 
ously considered. The work would cost 
$50,000,000 and occupy 13 years in con- 
struction. Midway on the proposed route is 
a great submarine chasm, which the tunnel 
will have to make a detour to avoid. 

@——. 


LIMITATIONS OF AERIAL FERRY 


The opening of another aerial ferry in 
England to travel, and the proposed con- 
struction of such a structure across the 
Mississippi at St. Louis, has directed the 
attention of engineers to the merits of this 
plan. The Engineering News sums up the 
question with the belief that for large vol- 
umes of traffic this type is “more notable 
as an engineering curiosity than as a val- 
uable new means of over-water transit.” 


BRONZING PICTURE FRAMES 


The modern method of gilding and bronz- 
ing picture frames is an interesting opera- 
tion. When the frame comes to the gilders 
it is ready prepared with its ornamentation 
of a composition resembling putty. The 
gilt and bronze, thinned with banana oil, 
says the Detroit News, are applied by 


means of compressed air, a device similar 
to an atomizer being used. At the back of 
the frame is a flue supplied with a forced 
away all 


draft which 
oil. 


carries superfluous 


Applying the Bronze 
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AIRSHIP INSECT SHAPED 


Like some fierce goblin in a fairy’ tale is 
this extraordinary airship, the creation of 


** Passengers Ride in the Body’ 


the Aero Club, of Belgium. The model, 
which is now on exhibition in Brussels, re- 
sembles a gigantic bee. The ship is a true 
flying-machine, being heavier than air and 
depending on its wings and propellers for 
movement. The inventors are Captain 
Marga, M. de la Hault and M. Jensen. A 
60-hp. motor furnishes power to drive the 
propellers at the tremendous velocity of 
30,000 revolutions per minute, according to 
the builders. The passengers ride in the 
body, which has four square windows. In 
the tail are three air bags to reduce the 
shock of alighting. The conception is cer- 
tainly a very original one. 


BICYCLE HAND AMBULANCE 


A novel form of ambulance particularly 
adapted to use on large estates, such as 


ranches, etc., or in small towns where no 
large vehicle for the purpose is maintained, 
is an English invention. The device con- 
sists of a bicycle, carrying two poles slung 
on hooks under the seat, where they do not 
interfere with the rider. To form an am- 
bulance the frame of the bicycle divides 
into two sections in the middle bar, each 
section having a wheel. The sections are 
movably fitted on an additional curved ver- 
tical bar, where they are held at right an- 
gles by two rods. The poles are then un- 
slung and placed to form the litter sides 
and the cloth is pulled over them, making 
a complete ambulance. The rider carries an 
emergency case containing bandages, restor- 
atives, etc. 
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TELAUTOGRAPH FOR BATTLESHIPS 


Telautographs will be installed on vessels 
of the American navy if the experiments 
now being made on the battleships “Penn- 
sylvania” and “Alabama” prove as success- 
ful as anticipated. At present communica- 
tion from the conning tower to the gunners 
is had by means of telephones and speaking 
tubes, but in the din of battle both are 
inefficient. Captain Philip, on board the 
“Texas” in the battle of Santiago, was 
obliged to depend entirely upon messengers, 
giving to each messenger the name of the 
gunner. In this way he would call out the 
name of the gunner to whom he wished to 
give an order, and the messenger would 
respond, thus saving valuable time. 

In the Spanish war the impracticability 
of the speaking tube and the telephone 
caused naval experts to set to work at once 
to apply some system whereby the orders to 
“Cease firing,” “Fire faster,” “You are firing 
too high,” etc., could be transmitted to the 
gunner in the quickest time possible. This 
work led to the installation of the telauto- 
graph on the “Pennsylvania” and “Ala- 
bama” just before the spring target practice. 


The Bicycle as an Ambulance 
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The telautograph is an electrical instru- 
ment by which writing can be transmitted. 
A person can sit at one end of the electric 
wire and by writing on paper the identical 
writing appears at the other end. Those 
which were installed on the battleships were 
equipped with typewriter keys. “Instead of 
the standard keyboard, however, characters 
were used which covered all the orders 
which might be needed in a battle. 

The captain, by pressing the key “Fire 
faster,” would cause the command to be in- 
stantaneously played up before the gunner, 
thus doing away with the possibility of 
delay and the delivery of an incorrect order. 
It also will do away with the giving of 
verbal orders, which are difficult to under- 
stand during an engagement, owing to the 
noise of the guns. 


SUBMARINE COAL MINING IN NOVA 
SCOTIA 

Mining coal beneath the bed of the 
Atlantic ocean is carried on by six col- 
lieries at Cape Breton, off the coast of 
Nova Scotia. The largest of these is the 


Princess, or Sydney pit, where the seam of 
coal averages between 5% and 6 ft. thick 
of the best quality. The seaward inclina- 
tion is about 1 ft. vertical in 12 ft. hori- 
zontal. 

The workings are distant from the shore 
line 5,800 ft. to the dip and at this point 
the overhead cover is 1,140 ft. thick, with 
from 33 to 40 ft. depth of water above it. 
The undersea workings in the whole coal 
cover 1,620 acres and there is practically 
no leakage from the sea. From the main 
seam of the submarine area some 5,250,000 
tons of ccal has been taken. 


AMERICA LEADS IN COAL PRODUC- 
TION 


In 1904 the world’s output of coal was 
867,021,000 tons; in 1905 it was 929,623,000 
tons, or an increase of 7%, per cent. Every 
country, excepting Russia and Belgium, 
shared in the gain, but the greatest advance 
in production is shown by the United States 
jumping from 351,816,398 to 392,919,341 
tons. America is the largest producer; 
while the United Kingdom is second and is 
also the largest exporter. 

It is interesting to note that in 1814, the 
date of the earliest record, Pennsylvania 
was credited with 22 tons (short tons of 
2,000 lb.), the total recorded output of this 
country. Ninety-one years later a total of 
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392,919,341 tons is recorded and nearly all 
the states and territories contributed. 
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HIGHEST OFFICE BUILDING IN THE 


WORLD 


Top Will Tower 612 Feet Above the Street 


ready 14 stories high, and when completed 
a genuine 


will certainly be 


breaking skyscraper. 


The highest 
building inthe 
world for prac- 
tical use is 
now being 
erected in New 
York City. It 
will contain 42 
stories, of 
which the 28 
upper floors 
take the form 
of a tower 65 


ft.square. The 
height from 
sidewalk to 


top of cupola 
will be 612 ft., 
or 57 ft. higher 
than the 
Washington 
monument. It 
will contain 
9144 acres of 
floor space and 
be used as an 
office building; 
with accommo- 
dations for 6,- 
000 people. The 
tower section 
will weigh 23,- 
000 tons exclu- 
sive of furni- 
ture, fittings 
and occupants. 

The chief 
engineering 
problem was to 
provide against 
wind pressure, 
which has 
been done by 
a system of 
anchoring the 
steel columns. 
The tower is 
an addition to 
a building al- 


and record- 
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Largest Locomotive Ever Built 


HALF-MILLION-POUND LOCOMOTIVE 
Two in One 


Some mammoths in locomotive construc- 
tion have been turned out during the past 
few weeks by the Baldwin Locomotive 
Works for the Great Northern Railway. 
Their great size is best realized by com- 
paring the man and the machine. 

This engine is known as the Mallet com- 
pound, and is intended for freight service. 
The rear group of wheels are driven by 
the pair of high pressure cylinders from 
which the steam exhausts into the low-pres- 
sure cylinders, driving the forward set of 
wheels. Length of engine and tender is 
73 ft. 24% in.; weight of both, 503,000 Ib.; 
tractive power, 71,600 lb. 


GASOLINE ENGINES IN COAL MINES 


If one unfamiliar with the matter takes 
up almost any catalogue of the leading gas 
and gasoline engine manufacturers, he will 
be astonished at the number of uses to 
which these labor-savers are now adapted. 
They are found furnishing power for grain 
elevators, electric lighting, modern shops. 
agricultural machinery, combined with 
pumps for water works, hoisting machinery, 
air compressors, marine engines and other 
purposes tco numerous to mention. 

In mines they are used for _ hoisting, 
pumping and running blowers, and in many 
instances engines far down in the earth 
close by the seeps of water are almost 
without attention, yet sending a _ steady 
flow of water to the surface hundreds of 
feet away. The extensive use of the en- 
gines in this connection is singular, con- 
sidering that coal for fuel costs nothing in 
these mines, yet it is found economical to 
use the gasoline engine for power. 


VARIED USES OF CEMENT 


In a single copy of a cement paper last 
month description was given of construc- 
tion from cement of the following:  Resi- 
dences, school house, hotel, apartment 
building, car barn, warehouse, wholesale 
bakery, cemetery monuments, mantels, 
electric power house, canal locks, dam, 
tunnel, curbstone, sidewalk, subway, rail- 
road bridge, factory, cistern, roof, culvert, 
reservoir, 200-ft. smoke stack, city hall, 
cement brick, docks, packing house and a 
life-saving station. 
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POWER HOUSE IN A CAVE 


Mysteriously Operated Mili Has Water Wheel 50 Feet Under Ground 


In northern Tennessee, 
not many miles’ from 
Nashville, there stands 
one of the most unusual 
mills in existence, teem- 
ing with work, its busy 
rolls ever in motion, yet 
operated by a power in- 
visible. About the struc- 
ture there is nothing re- 
markable; it has its gen- 
erous grist of fine white 
dust and its old frame 
vibrates to the whirr of 
machinery, but what keeps 
that machinery’ going? 
There is no wheel; there 
is no steam plant. Out of 
the side of the bnilding, 
however, pass several steel 
cables, and if we follow 
these to a distance of 365 
ft. from the mill where 
they terminate the 
ground we will find the 
solution of the mystery. 

In a cave 50 ft. deep, 
hollowed out of the solid 
rock, revolves the great 
wheel. The idea is an 
ingenious one. The cave 
is located near a small 
creek and was formed by 
nature, but its opening 
had been enlarged by man 
in a previous attempt to 
locate a water wheel there. 
The present wheel is 28 
ft. 10 in. in diameter. The 
cave is circular, 29 ft. in 
diameter and 4 ft. wide, 
so that there is little space 
between it and the wheel. 
The walls are as smooth 
as though they had been 


dressed by a stone mason 

and at the center where 

the shaft is, the space is wider to allow for 
the gearing. The sills to carry the bearings 
rest in niches cut out of the solid rock and 
are fastened by iron pins drilled into the 
stone. The top of the water wheel lacks 
about 30 in. of coming to the top of the 
rock cavity, and from the rock to the sur- 
face of the ground is a distance of nearly 


Entrance to Cave 


18 ft., giving a fall of over 20 ft. from the 
bed of the stream to the top of the water 
wheel, 

The opening above the circular rock pit 
has a stone wall built to keep the earth 
from caving in upon the wheel. 

An iron pipe 24 in. in diameter carries 
the water from the surface to a closed steel 
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tank just over the wheel. This discharges 
the water to the wheel at such an angle as 
to utilize the force of the 20 ft. pressure in 


> 


\) 


Plan of Wheel in Cave 


the pipe. The curved buckets of the wheel 
discharge the water right at the bottom on 
a solid stone. The water then runs west 
about even with the breast of the wheel 
where there is a hole a little larger than 
a sugar barrel. It falls through this per- 
pendicularly about 6 ft. and then runs on 
down through the cavern. 

The flour mill operated by this unique 
system has four double roll stands, 6 in. 
by 20 in. rolls, reel system; corn mill has 
two double stands, 9 in. by 24 in. rolls, with 
gyrator for bolting. Power is transmitted 
from the water wheel pit 365 ft. away by a 
single span %-in. steel cable, made endless, 
and the water can be turned on or off the 
wheel as desired from the mill. The mill 
is owned by N. B. Kittrell and was formerly 
run by steam power. 

NEW YORK HAS LARGEST GAS- 
HOLDER 


The largest gasholder in the world is 
located in New York. Its capacity is 15,- 
000,000 cu. ft. The dimensions of the tank 
are: Diameter, 300 ft., and depth, 48 ft. 6 
in. Formerly a tank of 12,000,000 cu. ft. 
capacity, located at East Greenwich, Eng- 
land, was the largest. 


POPULAR MECHANICS 


FAMOUS LIGHTHOUSE DURING 
STORM 


Many lighthouses have been built on the 
Eddystone rocks in the English channel, 9 
miles off the Cornish coast, all to meet 
destruction in one form or another. The 
first was a wooden polygon 100 ft. high with 
a stone base; built in 1696-1700; washed 
away in 1703 in a furious storm. The 
second was of the same description, but 92 
ft. high; built in 1706-1709; destroyed by 
fire in 1755. The third was built of blocks, 
weighing from one to two tons, of Portland 
oblite, encased in granite, the granite being 
dovetailed into the solid rock, and each 
block into its neighbors. This tower was 
82 ft. high. This was constructed in 1757- 
1759. The action of the waves undermined 
and weakened it and another house of the 
same construction was completed in 1882. 


Eddystone Lighthouse in a Storm 


At an elevation of 133 ft. its light is equal to 
159,600 candles and can be seen to a dis- 
tance of 17% miles. Our illustration shows 
the famous structure during a tempest. 


A new method of ridding wines of musti- 
ness consists of adding 8.8 oz. coffee grounds 
nd 5 grams pulverized orris root to each 
26.5 gal. of the wine. The coffee grounds 
possess strong deodorizing properties, it is 
said. After four or five days the wine is 
poured off. 
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FIRST ENTIRE CONCRETE BUILDING IN CHICAGO 


Concrete Floor 


Many of the so-culled concrete buildings 
have been named as such because of the 
fact that concrete floors, beams, roofs, or 
other concrete parts have been used in 
their construction, but the building here 
shown, which is now under process of con- 
struction in Chicago, will be entirely of 
concrete, with the exception of a few face 
bricks to be used between the piers and 
window frames. 

The only steel in this building is that 
used for reinforcing purposes and consists 
of long square twisted bars, which are em- 
bedded in the concrete in order to increase 
its tensile strength. The tensile strength 
of ordinary 


concrete, or its resistance to 


Column Mould 


being pulled apart, is 
crushing strength, 
pression, 
concrete 
cessfully 


very low, but its 
or resistance to com- 
is very great and for this reason 
which has been reinforced, suc- 
stands the strains in both direc- 
tions. The steel bars used for reinforcing 
are twisted for the double purpose of 
increasing their tensile strength and pro- 
ducing a more suitable surface for holding 
the concrete. 

The floors, piers, columns, girders and 
even the stairs of this building are of con- 
crete and the roof will also be made of that 
material, thus producing a building which 
will be absolutely fire-proof. The cost of a 
concrete building compares favorably with 
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Reinforced with Twisted £teel Bars 
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that of steel or fire-proof construction and 
can be designed to suit any special require- 
ments, as the material used in its construc- 
tion is susceptible of the most artistic 
treatment and can be proportioned to give 
any desired strength. 
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It is true that more time is required to 
erect a concrete building than a steel 
building of the same size, but this is offset 
by the prompt delivery of concrete mate- 
rials, which can always be obtained on short 
notice. 
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AMERICAN STEAM MOTOR COACH 


> pa An American car. builder 
: has brought out a steam 
motor coach for suburban 
and short line work on 
steam roads, and for inter- 
urban lines. England and 
Germany have already made 
considerable progress with 
cars of this type, where a 
number of these combined 
motor coaches are in serv- 
ice. 

The car illustrated is 82 
ft. 6 in. long with four 
compartments: engineer’s, 
baggage, smoker and coach. 
It weighs 89 tons, of which 
56 tons are on the motor 
truck. The boiler is a 
quick steaming torpedo boat 


Steam Motor Coach Under Way 


BEST MAPS MADE IN GERMANY 


The largest map-making establishment in 
the world is located at Gotha, Germany, 
and was founded more than 120 years ago. 
Besides a geographical library of 80,000 
volumes, it has a collection of over 150,000 
maps. It has all the route surveys of ex- 
plorers and all the sheets of topographic 
and other surveys procured by the various 
nations. European establisaments do not 
use the wax process of map production gen- 
erally employed by American map houses, 
as they consider the results inferior. Good 
maps are excellent masters. One German 
professor, noted for his knowledge of re- 
gior.al geography, stvdies maps more than 
he does books, and obtained nearly all his 
material for a large geographical work in 
this way. Poor maps are harmful agents, 
however, as the mind, once given a wrong 
impression through the eye, finds it difficult 
to accept the correct one afterwards. 


type, burning crude oil and 
carrying a working pressure 
of 250 lb. The engine is a 
double-cylinder, 11 by 12 in., 
developing 275 hp., and transmits power to 
one axle by means of gearing similar to 
that of an electric car. Side bars serve to 
make drivers of all four wheels of the 
motor truck. The engine is inclosed in a 
dust-proof case. Oil cups are placed con- 
veniently outside and feed through small 
pipes to the various bearings. After exhibi- 
tion at leading railroad centers the car will 
go into service on the Missouri Pacific 
railway. 


Congress will be asked at its next session 
to adopt the revised international rules for 
preventing collisions at sea with fishing 
vessels, through a rearrangement of signal 
lights to correspond with those adopted by 
most of the other nations. 

One and a half million railroad ties are 


being imported on a single order, from 
Japan, at a cost of 56 cents per tie. 
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SIX-STORY CONCRETE BUILDING 
TIPS WITHOUT CRACKING 


Most remarkable of the many strange oc- 
eurrences which concrete construction has 
to its eredit is the performance of a six- 
story concrete building in Tunis. The 


structure was scarcely completed when some 


It Leans 10 Degrees 


change took place in the earth under one 
side, letting down the foundation and caus- 
ing the building to lean, as shown in the 
illustration. The London Sphere says: “A 
large warehouse which has just been con- 
structed entirely of concrete is to be seen 
leaning as much as 10 degrees from the per- 
pendicular, outdoing the famous Tower of 


Pisa. No cracks have appeared in the 
walls.” The engineers are hopeful of being 


able to restore the building to its original 
and proper angle. 


RAILROAD COMPANY STARTS A 
SCHOOL 


A department for instruction in scien- 
tific railroading is to be established in con- 
nection with the Nevada State University at 
Sparks by the Southern Pacific Railroad. 
The school will be conducted for the bene- 
fit of railway employes holding responsible 
positions, with an effort to raise the stand- 
ard of efficiency. It will be under the joint 
supervision of the university and railroad 
company, with a corps of expert railroad 
men to assist the professors. 

Two classes of men will be trained for 
service on the lines—apprentices and jour- 
neymen. Classes will meet for two hours 
twice a week. 
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TALL TELEPHONE POLE 


One of the tallest telephone 
poles in the world is where 
the wires of the Pacific States | 
Telephone Company cross the / | 
Chehalis river near Aber- 
deen, Washington. , 

For some years past the / 
shorter pole shown in the / 
illustration and which was 
90 ft. high was sufficient to 
keep the wires clear of river 
craft. But the increasing 
passage of ocean steamers } 
made a higher pole neces- 
sary, and a new one 126 ft. | 
high was set up. This pole 
is one single stick of Wash- 
ington fir, 18 in. at the butt 
and 8 in. at the top; the pole 
weighs 6,000 Ib. | 

The stick was cut at a 
point 12 miles distant and / 
towed down the river where / | 
it was erected by six men / 
using a 12-hp. hoisting en- 
gine. The American Tele- / 
phone Journal says: 

For making attachment to 
the pole and moving it a 
5g-in. steel cable was em- 
ployed, run through 10-in. 
steel blocks. The pole was 
set 12 ft. in the ground, and 
guyed with four ,,-in. steel 
stranded wires at the top, 
and also guyed about 40 ft. 
from the top with four in. 
stranded wires. The guys 
are fastened to dead men set 
in the ground to a depth of 
8 ft. These dead men are of 
cedar 8x8 in. in section, and 


7 ft. long. 
Although the steps upo: 
the old pole show clearly, 


those upon the new one are so placed that 
they are not visible from the 


point from 
which the photograph was taken. 


They are, 


| 
i 
j 
ry: 
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however, provided, being % by 10-in. gal- 
vanized steps of the usual type. Ample 
support for the wires is furnished by cross 
arms of the ordinary style, 4x4 in. in sec- 
tion, and 10 ft. long. These are fastened 
with one %-in. machine bolt through the 
center of the pole, and one %-in. bolt 
through the double arms 8 in. from the 
pole on either side, and one ‘%-in. double 
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arm bolt on each end of the double arms 
The span between the poles on the opposit« 
sides of the river is 900 ft., and the wire 
used for the purpose is ordinary No. 14 
steel galvanized wire. 

Four linemen will be seen perched on the 
slender cross arm; only those who have 
ever climbed a tall pole or stack realize how 
high 109 ft. seems from a slender support. 


@- — 


BIGGEST GRAIN CARGO EVER LOADED 


370,273 Bushels of Wheat--Value $277,000 


This Cargo Would Fill 360 Cars 


What is declared to be the largest cargo 
of grain ever loaded into one vessel, on 
either fresh or salt water, was put into the 
lake steamer “B. F. Jones,” at Elevator D, 
Duluth. There were 370,273 bu. of wheat 


for export to the Mediterranean, the cargo 
and vessel being valued at $750,000. To 
load the same quantity on rail would have 
required 12 trains of 30 cars each. The 


steamer is 552 ft. long with 56 ft. beam. 


PLOWING WITH AN AUTOMOBILE 


An automobile concern put one of their 
machines to a strange use recently. A hard 
cinder drive at the side of 
the factory was graded so 


high that during heavy 
rains the water ran _ into | 
the building, and it was 


decided to lower the grade. 
Accordingly a car was 
hitched by a double rope to 
a plow and the first furrow 
started. It was rather tough 
pulling for the car until the 
plow bit into the hard 
surface, but once started it 
worked all right and the 


The Erie is changing the lights in switch 
targets all along its lines from white to 
green to indicate safety. Other railways are 


planning to adopt the change. 


whole drive was loosened 
up by the help of the auto. 


‘ 
© j 
} 
Automobile Pung Plow 
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CONCRETE FREIGHT DEPOT AT 
LOS ANGELES 


Operation of a Single Lever Opens One-Half Mile 
of Windows 


The use of the concrete construction is 
growing in favor rapidly on the Pacific 
coast, the railroad systems which are build- 
ing large freight and passenger depots of 
the material being important instrumentali- 
ties in its introduction. The Santa Fe now 
has an immense freight depot under con- 
struction at Los Angeles, which will be 
almost entirely of reinforced concrete. 

When finished this depot will be 1,320 ft. 
(14 mile) long, 95 ft. wide and two stories 
high, with a roof of red tiling. By the turn- 
ing of a single powerful iron lever it will 
be possible to open one-half mile of pivoted 


BRIDGE OF 1,800-FT. SPAN ACROSS 
THE ST. LAWRENCE 


Will Carry Two Railway Lines, Two Trolley Lines, 
Two Highways and Two Sidewalks 

The St. Lawrence river, hitherto un- 
spanned from Montreal to the sea, a distance 
of 1,000 miles, is now being crossed by the 
greatest girder span in the world. The 
bridge is being built about six miles above 
Quebec and 165 miles below Montreal at a 
point where the river narrows to 2,000 ft. at 
low water, and the great central span, 1,800 
ft. long, with a central suspended girder 675 
ft. long and 130 ft. deep, extends almost 
from bank to bank. The two anchor spans 
are each 500 ft. long, making the total 
length of the bridge 2,800 ft. Besides this, 
there are the two approach spans, each 210 


How the Big Bridge will Look when Finished 


transom windows, converting the depot into 
an open building, and by use of a reverse 
lever to close them in the same manner. 
The cost of the building will approximate 
$250,000. 


PAPER FROM PEAT 


An immense paper mill is being estab- 
lished at a Michigan peat bog, some 10 or 12 
square miles in extent. The character of 
the peat in this bog was not suitable for 
manufacturing peat fuel, but, it is said, is 
just right for the manufacture of certain 
kinds of paper. 

The process consists of digging the raw 
material from the bog, transporting it to the 
mill in trolley hopper cars and there con- 
verting it inte paper. The mill runs day 
and night and wires strung with incan- 
descent lights illuminate the bog, which be- 
fore was an unfrequented, treacherous waste. 
At present the company, which owns 1,900 
acres of the bog, is manufacturing box 
board only, turning out 30 tons a day. Later 
building paper will be one of the products. 

A new artificial lumber made of asbestos and 

cement is said to be fireproof. 


ft. long. The bridge, which is to carry two 
railroad lines, two trolley lines, two high- 
ways and two sidewaiks, will have a clear- 
ance of 150 ft. above high water mark. The 
great width of span was necessitated from 
the fact that the river deepens rapidly from 
the banks to a maximum of 200 ft.; the tide 
water rises 15 ft., and the velocity of the 
current is over three miles an hour. 

Work on the bridge was begun in April 
of 1904 and is to be finished in December of 
1908. The height of the post over each river 
pier will be 315 ft. The post is 10 ft. wide 
by 4 ft. in depth and rests at its lower end 
on a pin 24 in. in diameter. Throughout pin 
connections are used, those on the main and 
anchor spars usually being 12 in. The cross- 
girders, carrying the roadway, are 10 ft. 
deep. The bridge is built up entirely of 
rolled plates and angles, no castings being 
used. 

One of our illustrations shows the bearing 
for one of the river piers, with the pin- 
plates for the vertical and inclined members 
in position. The total weight represented 
is 537,000 Ib. 

Some of the pieces used in the construc- 
tion of the bridge are of enormous size and 
weight, the floor beams, for instance, being 
girders 66 ft. long and 10 ft. deep. Special 
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cars were required for bringing these pieces 
from the steel works at Phoenixville to the 
bridge site. Work proceeds from both sides 
of the river, and two 60-ton electric travel- 
ing cranes of 60-ft. span with 750-ft. run- 
ways, beside a special 450-ton steel traveler 
with thirty-eight 10-ton tackles, operated by 
four special electric hoisting engines, are 
in operation at the anchors. Hitherto the 
Forth bridge, Scotland, has been the longest 
girder span in the world. 

The Quebec bridge is being built to con- 
nect several important railway lines. Be- 
low Quebec the St. Lawrence widens rap- 
idly to the sea so that it is probable that 
for a distance of about 825 miles no bridge 
will ever cross it. 


KEEPING CREAM WITHOUT ICE 


“For two years,” says a practical dairy- 
man, “I have kept the cream from ten cows 
in first-class condition without ice. In the 
corner of my house cellar, near the drain 
outlet, I built a platform about 3 ft. high and 
3 ft. square. I nailed to the sides burlap 
sacks so as to hang to the ground. On the 
platform I placed a half barrel with both 
heads in. In the top head I bored a hole 
to take in a.hose pipe, which I ran to a 
pail in the sink where we pump water from 
the well and fill the half barrel with water. 
I place the cream cans under the platform, 


equal to the tank of water with ice in it 
to keep the cream. The cream gatherers 
say my cream has been in as good order as 
the best.” 

England is building three more powerful 
battleships, to have as heavy broadsides 
fire as the “Dreadnaught,” but to be much 
faster. They will be turbine propelled. 


@ — 


MACHINE CLEANS BRICK 


Millions of bricks are being reclaimed 
from the ruins of San Francisco, but the 
- old-time meth- 
od of cleaning 
the mortar 
from the brick 
with a hatchet 
was found too 
slow and ex- 
pensive. At 


labor it was 
cheaper to 
throw the 
bricks away 
and buy new 
ones. The necessities of the case resulted 
in the construction of labor-saving machines. 

Machinery, driven by electricity and 
steam, is being extensively used. One of 
the largest and most successful brick clean- 
ing machines is that 
shown in the photograph. 


For Cleaning Bricks 


Electric Brick-Cleaning Machine 


and by several small gimlet holes let the 
water onto the top of the cans. This forms 
a cold storage chamber, and I think it is 


Several iron wheels 
about 30 in. in diameter 
and 2 in. thick are used. 
Each wheel has a number 
of cleats, or flanges, on 
the sides—radiating from 
a common center. These 
flanges are each about 1 
in. thick and 2 in. wide, 
with sharp, square cor- 
ners or edges. The wheels 
are made to revolve quite 
rapidly. The rough, mor- 
tar-covered bricks are 
brought up to the wheels 
by an endless iron chain 
elevator. By means of a 
clever mechanical ar- 
rangement the sides and 
ends of each brick are 
brought successively in 
contact with the whirling 
flanges or cutters, the mortar cut off and 
the brick delivered in a pile ready for use 
again. 


present cost of 


| 
| 
7 
>. 
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All the articles ap- 
pearing in this de- 
partment are reprint- 
ed in book form at 
the end of each year. 


SHOP NOTES 


Contributions to 
this department are 
invited. If you have 
worked out a good 
idea or know of one, 
please send it in. 


OLD DRILLS USEFUL 


The shanks of broken or worn-out drills 
may be easily restored to usefulness by 
grinding down 


the end, as 
shown in the 
sketch. The 
drills thus 
formed are 


very useful for 
drilling brass, white metal or other soft 
material.—Contributed by W. J. S., Ems- 
worth, Pa. 

> 


TO FROST WINDOWS 


Make a strong solution of epsom salts in 
hot water and while hot wash it over the 
glass with a brush. When cool the salts 
will be deposited on the window in crystal- 
line form, beautifully frosting the window. 

Be careful to entirely cover the window 
with the liquid and do not let it run or the 
pattern will be spoiled. 


ELECTRICALLY OPERATED PLATE 
BOX 


Owing to the great number of undeveloped 
plates and films which were being spoiled 
by the careless opening of the plate box, 
the following device was constructed and is 
now in successful operation. 


Fig. 1--Plate Box for Dark Room 


The plate box (Fig. 1) was provided with 
a home-made latch operated by an electro- 
magnet. When the photographer desires to 
open the box he presses a push button 
within easy reach of the box, which com- 


Ls 


DARK ROOM 


Shelf. 


Boor Push bution, Magnet 


Fig. 2--Wiring Diagram 


pletes the circuit and energizes the magnet, 
thus allowing the lid to be raised. If, 
however, the window or either of the two 
doors should be open the current would not 
be complete and the box could not be 
opened. 

This is accomplished by using ordinary 
burglar alarm contacts in both doors and 
window and connecting in series as shown 
in the wiring diagram (Fig. 2). It will be 
seen that the opening of either door or 
window will open the circuit and prevent 
operating the magnet by the push button.— 
Contributed by Wm. F. Groose, Photog- 
rapher, Oconomowoc, Wis. 


IMPROVED SOLDERING FURNACE 


Any one who has had any experience with 
this style of soldering furnace will at once 
see the advantage of 
using a bicycle foot 
pump (attached as 
shown) over the old 
rubber bulb with its 


slow, weak action, 

| | leaky valve, and 

short-lived rubber 
tube. 

A bicycle valve 


may be soldered on the air valve and the 
hose connection screwed into that, or the 
bicycle connection may be removed and the 
hose simply slipped over tube on tank plug. 
—Contributed by Ora S. Harmas, Fenni- 
more, Wis. 


a 
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DEVICE FOR REMOVING REAPER 
KNIVES 


The accompanying illustration, reproduced 
from the Implement and Machinery Review, 
shows a device designed to quickly remove 
worn or damaged sections from reaper and 
mower knives. 

It is a special appliance of much utility, 


Removing Blades from Sickle Bars 


one of its chief recommendations being that 
by using this tool it is impossible to bend 
or injure the knife-back. By placing the 
knife-bar in the block any man or lad 
should be able readily, by means of the 
hand tool and a hammer, to remove twenty 
sections in five minutes. The tool should 
be held with the shoulder resting on the 
top of the section over the rivet, so that 
it may not slip between the section and the 
block. The simplicity of the tool should 
commend itself, for there are no screws, 
bolts, or springs, and it does not require 
any adjustment. A blow with a hammer, 
and the rivet is cut through. Its univer- 
sality is another good point about this new 
tool, for it is by no means restricted in its 
sphere of action, since it will remove any 
section from either a light or heavy binder 
or mower. 


DEVICE FOR REGULATING BACK 
PRESSURE 


A clattering valve on the valve seat as 
the engine cut off and exhausted caused a 
correspondent of the Engineer’s Review 
great annoyance; also there was difficulty 
in regulating the pressure to send the right 
amount of steam through the factory at the 


best operating pressure. 
matter as follows: 

A long lever was arranged on the valve 
stem and to one end a cord and spring, S, 
were attached; a hollow piece of round 
brass tubing 2 ft. long was soldered to the 
lower end of the spring. This tubing 
passed through a clamp as shown, which 
was made of a piece of brass, cast square 
and drilled out with a hole somewhat larger 
than the brass rod. A thumb screw was 
put in on one side, and to the end of the 
screw a piece of brass was fitted and filled 
out concave to fit the rod. The ends were 
turned over at the top and bottom of the 
body of the clamp to prevent it from falling 
out. The concave piece was for the purpose 
of protecting the rod from the end of the 
thumb screw. A cord, C, was attached to 
the other end of the lever on the valve 
stem, also, for the purpose of fastening the 
valve open when the exhaust steam was not 
wanted for heating purposes. 


He remedied the 


For Regulating Back Pressure 


When steam is wanted for the shop the 
rod R is pulled down until the desired 
back pressure is obtained, and then clamped 
in place. This prevents the valve disk 
from clattering on the seat and the spring 
prevents unsteady jerking of the cord. Cord 
C is left free. 


« 


DRAUGHTSMAN’S CENTER 


A brass thumb-tack with a centerpunch 
hole in the center of the top will prove 
valuable when the center of several con- 
centric circles becomes so worn and en- 
larged that future work will be inaccurate. 

The thumb-tack may then be placed in 
the worn center and the compass used from 
the hole in the top.—Contributed by John 
Weldon, Brooklyn, N. Y. 
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MAKING AND COOLING A 105-TON 
CASTING 


The pattern for a big casting recently 
poured at Milwaukee was 32 ft. long, 11 ft. 
wide and 10 ft. high, and ten patternmakers 
were kept busy four months in making it. 
The casting was an engine bed, weighing, 
when completed, 105 tons. It was poured 
from nine ladles, 108 tons of metal going 
into the rough casting. Fifteen days were 
allowed for cooling, but at the end of 20 
days the heat given off could be felt at a 
distance of several feet. 
— 


POUNDING IN ENGINE 


A sharp metallic pounding in a four 
cylinder engine was found to be due to 
accumulated carbon in the combustion 
chamber causing preignition and loosening 
of the spark-timing mechanism, says a 
correspondent of the Motor Age. 

Ignition was by contact spark, and the 
spark timing was changed by shifting the 
inlet valve and ignition camshaft—which 
performed both functions—along its axis. 
The arrangement is shown roughly in the 
sketch, in which A is the camshaft, B one 
of the ignition cams and C the hub of the 
two-to-one gear. This gear was keyed on a 
bronze sleeve, D, which turned in a bearing 
and in which the shaft slid lengthwise. A 
feather, E, established the connection be- 


Arrangement for Ignition 


tween A and D. On taking things apart it 
was found that the feather was exceedingly 
loose in both A and D, and it was inferred 
that the springs of the inlet valves exerted 
so much force on A as to cause it to jump 
rotatively back and forth when the valves 
opened and closed. A tight feather, which 
was let deeply into A, cured part of the 
trouble, and scraping the carbon from the 
combustion chambers cured the rest of it. 
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HOME-MADE RIG FOR TRUING 
COMMUTATORS 


An easily made device for truing com- 
mutators and one strongly recommended by 
a correspondent of Power is shown in the 
accompanying illustration. 

This device was used to true up the 
rectifying commutator on a large alternator, 


Tool 


For Truing Commutators 


the hole in the brush-holder yoke being 
used to line up by. The device was clamped 
in position by inserting the rod A in the 
brush stud hole, and then bracing the cor- 
ners C C C C of the frame to foundation, 
brush yoke az“? bearing bolts, respectively, 
with %x2-in. wrought iron, to insure rigid- 
ity. The toolpost guide bars, G G, were 
made of \4-in. «ey steel, turned and threaded 
at each end for the four nuts shown. The 
toolpost was made of 1'4,x3-in. Swedish iron 
planed smooih, and with two true, square 
holes to receive the guides, G G, and work 
free without lost motion. The tool was of 
lathe-tool material and attached by inserting 
in * slot on top of the post and tightening 
the set-screw, S. The frame, F F F, was 
made of \,x3-in. wrought iron planed smooth 
and true. The guides were turned down at 
A and B to take the two collars, which fitted 
holes in brush-holder yokes of two sizes of 
dynamos, the whole device being made re- 
versible. The tool was fed by the long 
screw, turned by the hand-wheel, W. 


——_@ —- 
It is estimated that London sends up into 
the air 1,000 tons of soot each year. The 


natives claim that fully a million tons come 
down. 
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MACHINE FOR TESTING HARDNESS 


One of the most important properties of 
cast iron is its hardness. An iron which is 
too hard is brittle, weak and more difficult 
to finish and the results are inferior to 
those obtained when soft iron is used. 

In order to determine the degree of hard- 
ness various machines have been designed, 


Hardness Tester 


some of which depend on the impact of a 
sharp-pointed object or the effects of 
scratching, and others on the effects of an 
ordinary twist drill. In the last named ma- 
chines a given size drill with a constant 
pressure applied will make a hole of a given 
depth in a certain number of revolutions, 
the number of revolutions determining the 
hardness of the iron or other material that 
is being tested. 

The machine which is herewith illus- 
trated, by courtesy of the American Ma- 
chinist, is one which was recently invented 
by a Swedish engineer, and is regarded by 
leading technicians as the most reliable ma- 
chine of its kind that has ever been devised. 
In this machine the degree of hardness of 
any substance is measured by the amount 
of indentation caused by the pressure of a 
hardened steel ball on the sample to be 
tested. The pressure is obtained by means 
of a small hydraulic press, operated by a 
hand pump, and connected to a gauge which 
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indicates the amount of pressure that is 
being applied. 

A small auxiliary cylinder A, supports a 
beam on which are suspended a number 
of weights. These weights are changed to 
suit the material to be tested, and when 
the pressure passes a certain point they 
are raised, thus preventing any excess over 
the desired amount. 

When a sample is to be tested it is placed 
on the end of the screw S, and the wheel R 
is then turned until the sample is brought 
against the steel ball K. The necessary 
pressure is then produced by working the 
pump, after which the sample is removed 
and placed under the microscope M, which 
has a lens engraved with a scale which is 
always visible, and thus allows measuring 
the exact size of the indentation. In order 
to get the most accurate results the surface 
of the sample should be polished. After ob- 
taining the exact size of the indentation 
produced by a given pressure the hardness 
can be obtained from a table which gives 
the value in standard degrees. 


HOW TO MAKE A SELF-HEATING 
SOLDERING IRON 


A good self-heating soldering iron, having 
nearly all the advantages of an electric 
soldering iron, can be easily made by using 
the devices shown in the accompanying 
sketch. A is the copper head of an ordinary 
soldering iron, and is drilled with \-in. 
holes on the sides as shown. It is also 
drilled to receive the 44-in. pipe, B, which is 
screwed into the air mixer. The stop cock, 
C, can be omitted if desired, but is very 
handy when the gas fixture is high and not 
easily reached. A -in. pipe, D, is pushed 
through an old file handle drilled for the 


Jo Gas fiature 


= 
B Od File 
Self-Heating Soldering Iron 


purpose, and connects with the hose as 
shown. The air mixer can be taken from 
an old Wellsbach light. 

When the gas is turned on and lighted and 
the air mixer properly regulate2, a blue 
flame surrounds the copper and keeps it at 
just the right temperature.—Contributed by 
Edw. J. Snyder, Buffalo, N. Y. 8 
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ACETYLENE TESTER FOR EGGS 


An acetylene lantern has been discovered 
by a poultry dealer to be ideal for egg- 


Testing Eggs 


testing purposes. The lantern, which gives 
a clear white flame of great brilliancy, was 
first used on an incubator full of eggs by 
a correspondent of the Poultry Journal as 
an experiment. A _ piece of black enamel 
cloth with a hole in it was fitted over the 
lens and the eggs in turn held before the 
lens in the manner illustrated. The intense 
white light rendered the eggs nearly trans- 
parent, so that at the end of the third day 
of incubation the fertile ones were easily 
detected, the minute blood vessels showing 
distinctly. 


CLARIFYING RAIN WATER 


Many people catch their rain water in 
barrels placed under the eaves spout. In a 
long dry spell the roof will become dirty, 
and the first rain will fill the barrel with 
dirty water. If the rain is long continued 
it may clear itself, but will not if the 
shower is of short duration. In the latter 
ease the barrel will be filled with dirty 
water. 

To clear the water quickly extend the 
spout within an inch or two of the bottom 
of the barrel. The incoming water will stir up 
the water in the barrel, so that it will clear 
itself in one-eighth of the time ordinarily 
required. This also applies to cisterns, but 
the smaller the cistern the quicker the 
clarifying process.—Contributed by T. L. 
Reed, La Porte City, Iowa. 


To make the elevator pump run smoothly, 
dissolve a package or two of good washing 
powder in the water contained in the open 
tank of the elevator system. 


MYSTERY DEVICE FOR SHOW 
WINDOW 


Mechanical devices have always proved 
attractive when used in show windows and 
usually increase the amount of sales suf- 
ficiently to pay for the cost of making in 
a very short time. One of these devices, 
which was recently described in the Key- 
stone, consists of a wooden box with a piece 
of glass in the upper half of the front and 
a fan motor on the inside. Numerous bits 
of tissue paper are kept in motion by the 
fan, thus giving the appearance shown in 
Fig. 1. It will be necessary to place the 
device back in the window far enough to 


The Mystery Solved 


hide the fan and keep the angle of vision 
above the dotted line shown in Fig. 2. An 
enciosed, dust-proof motor is the best for 
this purpose, but any ordinary motor can 
be used by encasing it in a frame of wire 
netting. 


SAW SETTING TOOLS 


These tools will be found very convenient 
for use in spring-setting small rip saws, and 
can be easily made, says the Wood-Worker. 
The gauge (Fig. 1) can be made out of a 
broken scroll saw blade, one of the beveled 


a About 23 “long 


ae cut out — 
FIG. 1.—GAGE. 


FIG. 2,—SET. 


For Setting Saws 


back kind of, say, 15-gauge thickness. Mine 
is filed away 1-32-in. for set of saw. The 
set (Fig. 2) can be made from a large 
worn-out flat file. Cut two slots, for thin- 
nest and thickest saws. 
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REFITTING CONNECTING ROD 


About the worst form of connecting rod 
to refit after it has worn out of round is 
that with the hinged cap shown in the 


Refitting Connecting Rods 


sketch, says Motor Age. The reason for this 
is easily understood by reference to the 
dotted lines, which show, slightly exagger- 
ated, the wear which may take place in the 
brass, A, and the corresponding movement 
required of the cap to take it up. It is 
evident that whatever wear A has sustained 
double its extent must be filed off from the 
upper portion of B of the cap to produce a 
fit on the crankpin, and, moreover, the sur- 
face, C, must be filed slightly tapering 
instead of parallel. It is next to impossible, 
always undesirable, to attempt to refit a 
crankpin bearing by putting a liner between 
the brass, A, and its seating. The reason 
lies in the fact that the pressure per square 
inch on these bearings is so great that it 
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is impossible for a brass so treated to stay 
around after it has been run. Paper is the 
only lining that can be used, and the paper 
will crush more or less under the pressure 
and allow the bearing to squeeze out of 
shape. For this reason the only way a 
crankpin bearing can be refitted without 
replacing the worn brass is to close in the 
cap to make the bearing round, and then to 
scrape the brass as true as rossible. This 
is a short operation after the parts are 
removed, and requires little skill. 


— 


CENTERING LARGE ARCHES 


The accompanying illustration shows the 
centering of a segmental arch of 50-ft. span, 
which was designed by a correspondent of 
the Engineering News. 

Owing to the stream becoming rather wild 
at times, it was desirable to place as little 
obstruction as possible in the bed of the 
stream. A truss was considered with sup- 
ports at each abutment only, but as the cost 
was excessive, and there were doubts as to 
its rigidity (the angle of main supports 
being so flat, due to rise of arch), and not 
caring to use iron rods, it was discarded in 
favor of the plan herewith. The centering 
shown is well bolted, so that it can be 
moved, the section used being one-third of 
the whole length of arch. 

Possibly some of the readers have had 
occasion to solve a similar problem lately 
for segmental arches of 50-ft. span or over, 
in which case it would be interesting to 
learn something of the design and what the 
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results were, as some of the stresses in 
centering for arches are so indefinite it is 
difficult to proportion the whole economic- 
ally. 


TO DRILL SMALL HOLES IN GLASS 


The following method of drilling holes in 
eyeglasses, which can also be used for drill- 
ing other glass articles, is described by a 
correspondent of the Optical Journal as 
follows: 


Drilling an Eye Glass 


Take an old three-cornered file and grind 
it to a point, being careful not to draw the 
temper, and make the point sharp as can be 
with a moderately long taper. Now break 
off the point by pressing the file with one 
of the flat sides against a piece of steel or 
your vise. This will leave the end slightly 
rough, with three cutting corners. Now slip 
a strap over the lens where you want to 
drill the hole and insert the point of the 
file through the large hole in the strap and 
rotate the file, using a moderate pressure. 
When about half way through the lens 
reverse and drill from the other side, as 
the lens is apt to chip or break if you drill 
all the way from one side. 

Moisten the drill with benzine to which a 
small quantity of oil has been added, or 
turpentine. If worst comes to worst, and 
neither benzine nor turpentine is handy, 
moisten the tip of the drill liberally by wet- 
ting it on the tongue. 

To enlarge the hole use a reamer or a 
small round file moistened as above. If you 
use the file turn it backward. Drills may 
be made in other shapes, as grinding the 
end of a broken round file to an edge like a 
chisel or like an ordinary drill. If made 
chisel edge be sure that the corners are 
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sharp. When the three-cornered drill gets 
dull grind a new point and break off as 
before. 


HOME-MADE DRAFT GAUGE 


Screw two pieces of 1l-in. pipe about 8 in. 
long into a l-in. return bend, and put a 
reducer on the top end of each pipe, reduc 
ing it to 4 in. Remove the plunger 
from a small bicycle pump and solder a 
piece of copper on the top of the pump, 
making it airtight. This is to be used for 
a float, as it drops down in one of the 1-in. 
pipes nicely. 

Remove the pressure spring from a small 
steam gauge and attach the gauge to one 
end of the pipe as shown in the illustration. 
Solder a fine stiff brass wire to the center 
of the float, letting the wire extend up 


U-Tube and Gauge 


through the reducer to which the gauge is 
screwed and connect the upper end of the 
wire to the bottom corner of the triangular 
ratchet of the gauge. Fill the U-tube with 
machine oil until the float raises enough to 
turn the hand back to zero, the 
Engineer’s Review. 

Screw a piece of %-in. pipe in the other 
reducer and run to the side of the smoke- 
box. As the draft tends to create a vacuum, 
the oil in the 44-in. pipe raises on the side 
connected to the smoke flue, and lowers on 
the gauge side. This causes the float to 
drop, thus pulling down on the ratchet, ana 
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turns the hand upward. Oil is a good liquid 
to use, as it neither freezes nor evaporates. 


HYDRAULIC STUFFING BOX 


A short time ago I was called upon to 
operate a centrifugal pumping plant, says 
a correspondent of Power. The equipment 
consisted of a 10x30 Corliss engine and a 
10-in. pump with boilers and accessories, 
which outfit was to throw 4,500 gal. per 
minute to a height of 50 ft., 12 ft. of which 
was suction lift. 

Trouble commenced upon the first day. 
The pump was speeded so high that the 
stuffing-box could not be kept tight and 
cool at the same time. The speed could not 
be reduced, and the packing burnt out 
repeatedly. Water and oil applied in the 
ordinary manner failed to overcome the 
trouble. 


Water-Packed Pump 


After several days of heart-breaking delay 
I had the gland taken off and a false bottom 
inserted on the air side of the packing, 
leaving a chamber about three-eighths of an 
inch deep. This chamber was tapped for a 
quarter inch pipe, a valve was put on at the 
gland, and the pipe connected into the main 
discharge of the pump. This practically 
made a water-packed pump; the packing 
was left loose and the pump forced to take 
water instead of air. We had no more 
trouble with the gland and the packing 
lasted almost indefinitely. 

I hope that this may be of value to some 
other victim, as I know of nothing so con- 
trary as a centrifugal pump that is taking 
air. The accompanying sketch is self- 
explanatory. 


—-@- -@ — 

An unloading coal record was recently 
made at Escanaba, Mich., when 4,200 tons 
of hard coal was taken out of the steamer 
“H. S. Sill,” in 10 hours, with two Loists. 
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FRICTION PIPE WRENCH 


A simple friction wrench for manipulating 
polished brass and nickel plated pipe is 
shown in the accompanying sketch and is 
constructed of the handle, A, a piece of oak 
wood 1 in. thick, 3 in. wide, 14 in. long 
with end of same rounded as shown at B; 
a piece of canvas, C, so folded as to make 
three thicknesses and the same width as 


Pipe Wrench for Polished Work 


handle and about 18 in. long, so that it will 
encircle all ordinary work. It is fastened 
about 3 in. from end of handle by means of 
two brass plates 3 in. square and five 
countersunk bolts as shown. 

To use the wrench pass the canvas around 
the pipe or other cylindrical object and 
tuck the folded end between the canvas and 
wood, as shown in the sketch. Then, when 
the handle is pulled down, the canvas will 
tighten around the pipe and under all ordi- 
nary conditions produce sufficient fricuon 
to turn it. 

The use of this wrench will not mar the 
surface of the work, nor bend the pipe, 
because the compression is_ distributed 
evenly over nearly the entire circumfer- 
ence.—Contributed by John Weldon, 433 
Columbia St., Brooklyn, N. Y. 


STEAM SOFTENS CLINKERS 


Clinkers in the ashpit can be softened 
and the grates preserved by the introduc- 
tion of steam, either alive or exhaust, 
says the National Engineer. Also, the fire, 
it is claimed, will burn with a longer flame 
than where dry air is used. 

USING A NEW FILE ON BABBITT 

When using a new file, on babbitt or 
aluminum, rub it with a piece of chalk or 
soapstone. This fills the teeth of the file so 
the chips cannot stick in them and cut 
scores in the work.—Contributed by Wm. 
Ed. Jackson, Tarrytown, N. Y. 
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LAMPLIGHT PHOTOGRAPHY 


When two or three lamps carefully placed 
in the right positions are used, splendid 
negatives can be made by lamplight, says a 
correspondent of the Photographic Times. 
Two 20-cp. oil lamps placed in front and 
to each side of the sitter at a distance of 
about 4 ft. will give excellent results. The 
exposure should be from two to four 
minutes, according to the plates and lens. 


CIRCULATING DEVICE FOR GAS 
ENGINE 


Very often a gas engine, having no pump, 
will become over-heated after running for a 
few minutes, especially if the tank is not 
very large or is made of wood. The reason 
is, that as soon as the water gets warm it 
does not circulate as fast or cool the engine 
as well as when it is cold. 

The simple device here illustrated, which 
consists of ordinary pipe and fittings, will 
effectually cool the engine without the use 
of a pump and without reducing its power. 

A small pipe, A, connects the exhaust pipe 
with the water outlet, B, at a point above 
the check valve, C. At each explosion of the 
engine there will be a discharge into the 
water pipe, thereby forcing the water into 
the tank, where the consumed gas separates 
and escapes through the pipe, D.—Con- 
tributed by E. H. Klipstein, 116 Prospect 
St., East Orange, N. J. 
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Simple Cooling Device for Engine 
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LUBRICATE LAG BOLTS 


Put a bit of tallow into the hole bored for 
a lag bolt and it will go easier. The bolt 
squeezes the tallow ahead of it and greases 
the hole as it advances.—Contributed by 
Wm. Ed. Jackson, Tarrytown, N. Y. 


HOW TO MAKE A BUFFER AND 
GRINDER 


The materials necessary for making this 
machine are a pipe flange, A; a bushing, B; 
five %4-in. nipples, C; three %-in. tees, D; 


Home-Made | Buffer ‘and Grinder 


two \-in. ells, E; two collars, F; two 
washers, G; a number of cloth discs, H; a 
small emery wheel; piece of %-in. shaft; 
pulley with set screw, babbitt, and sal 
ammoniac. 

In order to prevent the fittings from 
turning loose, apply a _ solution of sal 
ammoniac and water to the threads before 
screwing up. This will rust the two pieces 
together and prevert loosening. If the 
threads are greasy so that the sal ammoniac 
does not adhere, heat slightly and then dip 
in sal ammoniac. 

The tees which form the bearings should 
be drilled on top for the double purpose of 
pouring the babbitt and making an oil nole. 
In pouring the babbitt it will be necessary 
to cover the ends of the nipples to prevent 
the melted metal running down inside the 
base. This may be done by using a small 
piece of asbestos. Be sure that the shaft 
is lined up in the center of the bearings 
before pouring the babbitt. 

The emery wheel is fastened to the shaft 
by a nut and washer as shown and the 
buffer is fastened in the same way. To 
make the buffer cut a number of circular 
pieces of cloth, H (almost any kind of cloth 
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will answer), and cut a hole in the center 
of each piece large enough to receive the 
shaft, assemble all the pieces of cloth con- 
centrically and sew them together near the 
center. 

Then place the buffer on the shaft and 
screw the nut up tightly. 


A GOOD SOLDERING ACID 


A soldering acid which can be used to tin 
and solder cast iron is made by dissolving 
zine in muriatic acid and burning the gas 
generated by the chemical action. 

Place the acid in a stone jar having 
straight sides, something like a closed-cir- 
cuit battery jar. Add plenty of zinc (you 
cannot put in too much) and immediately 
throw a lighted match into the jar. There 
will be a slight, but harmless, explosion. 
Have a good supply of matches and if the 
fire goes out, light it immediately. Keep 
this up until the acid has ceased to boil, 
then filter to remove remaining zine and 
the matches. 

Do not make this acid within doors, as it 
will rust and tarnish everything metal the 
room contains. 

I have tinned iron castings and wiped 
lead joints on them with this solution for 
several years and it is the one and only one 
I have found to do the work satisfactorily. 
The acid is good for all soldering purposes, 
excepting electrical, which is excluded 
because the preparation is an excellent 
conductor. —Contributed by V. J. Davis, 314 
Fargo St., Buffalo, N. Y. 

———-@ 


India has 28,295 miles of steam railroad, 
of which about half is 5 ft. 6 in. gage. 
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Working Cycle of 4-Cycle Engine 


DIFFERENCE BETWEEN A 2-CYCLI 
AND A 4-CYCLE GAS ENGINE 


The accompanying illustration shows the 
working cycles of both 2-cycle and 4-cyc): 
gas engines. Although more complicated in 
construction, the principle of the 4-cycle en- 
gine is the simpler of the two and will b 
described first. The explosive mixture of 
gas and air is first drawn into the cylinder 
by the downward movement of the piston, 
as shown in Fig. 1. The inlet valve, which 
is shown open, is operated mechanically in 
some engines, but in the simplest engines it 
operates automatically, being opened by the 
partial vacuum in the cylinder. 

When the piston reaches the bottom of the 
stroke, the inlet valve closes so that when 
the piston returns to the top the mixture 
will be compressed, as shown in Fig. 2. The 
electric spark or other ignition device then 
explodes the mixture, which expands and 
forces the piston down, as shown in Fig. 3. 
This is the power stroke of the engine and 
it is here that the flywheel receives the 
necessary momentum to carry the engine 
over the other three cycles. 

In Fig. 4 is shown the exhaust stroke in 
which the upward movement of the piston 
forces the burnt gases out through the ex- 
haust valve, which is opened mechanically 
in all 4-cycle engines. 

In the 2-cycle engine an airtight crank 
case is used, in which the explosive mixture 
of gas and air is stored and partially com- 
pressed, previous to ignition. The working 
cycle is best understood by starting at the 
compression period (Fig. 5) where the up- 
ward movement of the piston compresses the 
mixture in the cylinder, at the same time 
drawing in a new supply through the check 
valve at the inlet. 
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When the piston nearly reaches the top 
the spark or other ignition device explodes 
the mixture (Fig. 6), which expands and 
forces the piston down, thereby partially 
compressing the mixture in the crank case. 
The expansion continues until the exhaust 
port is uncovered by the piston, as shown 
in Fig. 7, which allows the burnt gases to 
escape. 

The piston in finishing its downward 
stroke uncovers the inlet port, as shown in 
Fig. 8, and allows the partially compressed 
mixture to fill the cylinder, thereby driving 
out the remainder of the burnt charge. In 
this view the function of the small vertical 
plate on the top of the piston will be clearly 
understood. If it were not for this plate the 
entering mixture would shoot across the 
cylinder and out through the exhaust port, 
but with the plate in position the gases are 
deflected and forced into the upper part of 
the cylinder, as indicated. 

— 


WHY BOILER MAN-HOLES ARE 
MADE ELLIPTICAL 


In a certain technics! college, when the 
question, “Why are man-holes made ellipti- 
cal, and not circular?” was put to the class 
in examination, the majority answered by 
describing the shape of a man’s head or 
body, or in some ether manner going into 
the details of the human anatomy. The 
others answered that the reason for making 
them elliptical is that the covers may be 
placed on the inside, an operation which 


would be impossible with a circular man- 
hole. 
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Working Cycle of 2-Cycle Engine 


A DEVICE FOR RAISING AUTOMO- 

BILES 
The accompanying illustration shows a 
device which was constructed by a corre- 
spondent of the American Blacksmith and 
used with great success in repairing auto- 
mobiles. 

In choosing material for building, nothing 
but the best should be used, as a breakdown, 
liable to occur from faulty material or con 
struction, is likely to result in serious injury 
to the repair man. The platform consists 
of two good, strong planks, A. These rest 
on two V-shaped supports, B, which in turn 
work on hinges, C, which are secured to the 
base board, D. The end supports consist of 
a stationary board, E, at one end and a 
hinged leg, F, at the opposite end. The leg 
at F is attached to the main plank by means 
of a heavy hinge. When the machine is in 
proper position, this leg is turned under 
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Automobile Raising Device 
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the platform and held in position by means 
of a rod and thumb screw. 

The stationary support is attached to the 
plank by means of a three-cornered plate, G, 
and a bracket, H. The V-shaped supports 
are attached to the planks by means of the 
blocks at J J. The three-cornered plate on 
each side of each V support takes up the 
wear at this point and likewise helps to 
strengthen the support. Should it be neces- 
sary, a cleat or two may also be used to 
strengthen this support. However, this will 
not be necessary if good, stout stock is used. 
To facilitate running the machine up on the 
platform, a small wood block is attached to 
the floor at K, Fig. 1. 

To place a machine on the platform, place 
the device in the position shown in Fig. 1 
and run the machine up the incline. After 
reaching a certain point, the device will 
come to the second position when the hinged 
leg may be swung under the platform and 
bolted rigidly to support the machine. 

— 


WIRE BELT LACING HINGE JOINT 


Some mill men have an idea that wires 
lace is all right in some places, but can not 
be used where both sides of the belt run to 
a pulley, as on some feed belts or bottom 


Que end of wire 
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The other side 
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WIRE BELT LACING 
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LACE LEATHER JOINT. 
cylinder planer belts that run over a pulley 
on a counter. That this is a mistaken idea 
you will readily see if you lace your belt 
alike on each side, like sketch, writes a 
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correspondent of the Wood-Worker. This 
is a 2-in. feed belt. Lace the larger sizes 
same way. Be sure you cut out the small 
grooves on both sides of the belt and ham- 


- mer the lace down good and tight. Then 


you have a job that will last. 

With apologies to those who know, and 
for the benefit of some who may not, I give 
a rough sketch of a very satisfactory joint 
made with rawhide lace leather. Start at 
A, which is half way across belt, and lace 
both ways. Punch very small hole at B and 
draw lace end up tightly, to cut off. Then 
with your knife cut a gash half through the 
lace close up to the belt. Cut lace end off, 
say 4 in. from the notch, or gash, and ham- 
mer end down flat. This will make a good, 
smooth joint which will last a long time; 
but if you once get to using good wire lac- 
ing, and put it in right, you'll not want any 
more rawhide lace leather. If you doubt its 
being strong enough, make it double; that 
is, lace back across belt again after going 
once across. 


GAUGE FOR PISTON-ROD THREADS 


In repairing modern high-speed automatic 
cut-off steam engines in sizes up to 24-in. di- 
ameter of cylinders, a correspondent of the 
American Machinist experienced considera- 
ble difficulty in fitting new pistons and pis- 
ton rods—particularly in getting the right 
pitch for the screw thread. In most of these 
engines the piston rod is secured to the 
crosshead by a thread on the rod fitting into 
a tapped hole in the crosshead and with a 
lock nut behind the boss of the crosshead to 
make all rigid. To get around this difficulty 
the piston-rod thread gauge illustrated was 
devised and it was found that by its use a 
fair fit could be made every time on the first 
trial. 

To make this gauge, take a piece of 1x1\4- 
in. flat iron, A, bend its two ends up about 
¥% in. and file to form two V edges of 60° 
or the same angle as the threads, in order to 
fit fairly to the old thread. The distance be- 
tween the two ends should be about equal to 
the length of the thread in the crosshead, 
in order that these V’s may approximately 
represent in the gauge the first and the last 
thread in the crosshead. 

Bend up another piece of the same flat 
iron as shown at’B and rivet it to the mid- 
dle of A, bringing its free end over and 
into line with the two V edges and at such 
distance from them that when a V-point is 
filed on the free end of B, the old thread 
will slip in between the three points. Finish 


until a good caliper fit is secured. The 
gauge so made not only will give the diam- 
eter of the thread at one point, but will give 
the effective diameter at points where it is 
important that it shoulda be known, and also 
provides a means of gauging the new thread, 
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Piston Rod Thread Gauge 


which may or may not be of the exact pitch 
of the cld one, but which if made to this gauge 
will screw in every time and make a fair 
fit, which is all that the repair man either 
expects or desires—and, in fact, is all that 
the builder did in the first place. 

—_ 


HOW TO MAKE A PORTABLE BELL 
OUTFIT 


Make a box with one beveled end, as 
shown in the sketch, and mount an ordinary 
electric door bell on the top and a push 
button on the beveled end. One or two dry 
batteries will furnish enough current to 
ring the bell. The outfit may be used at 


Portable Bell Outfit 


the table or for invalids’ use, and I have 
often used mine to imitate the triangle 
effect in our orchestra.—Contributed by 
Arthur L. Schacha, 4732 Broadway, Cleve- 
land, O. 
A man of average strength can develop 
-l1 hp. with his arms or .4 hp. with his legs 
for 10 hrs. a day.—Trautwine. 
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piece B by bending and filing the point 


THE ABUSE OF VALVES 


Many steam fitters and engineers, upon 
discovering a leak in a valve, immediately 
condemn its workmanship instead of trying 
to learn the true cause of the trouble. 
Undoubtedly there are cases in which valves 
defective in construction escape detection 
until they have been in service for a time; 
but in most cases the criticism that is 
directed to the manufacturer does not be- 
long to him, and affects his reputation 
unjustly. When valves that are thus re- 
turned as defective have been received by 
the maker, and carefully examined and 
tested, it is found, in the great majority of 
cases, that the leakage was plainly due to 
the abuse and carelessness of the persons 
who installed them. 


Effects of Improper Installation and Operation 


In discussing this subject, ‘the Valve 
World gives the following directions for 
installing and operating valves to obtain 
the best results. 

1. Don’t allow any cement or dirt to 
lodge on the valve seat. Failure to observe 
this precaution is responsible for more leaky 
valves than all other causes combined and 
the trouble can be easily avoided by apply- 
ing cement to the pipe only and in small 
quantities, thus preventing any cement get- 
ting inside the valve. Remove all the loose 
rust, scale, or dirt inside the pipe that is to 
be installed by standing it on end and 
striking with a hammer and, if convenient, 
after the pipe is in place, open all the valves 
and blow live steam through the line. 

2. Don’t cut threads on the pipe longer 
than standard, as an extra long thread will 
allow the pipe to strike the partition, as 
shown in the cut. This will spring the seat 
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and make it slightly oval shape, thus mak- 
ing a good fit with the disc impossible. 

3. Never apply a pipe wrench on the 
opposite end of a valve from the end that is 
being screwed on the pipe, and never clamp 
a valve in a vise sidewise. This should be 
particularly observed with the lighter class 
of valves as it is almost certain to spring 
the valve and hence cause a leak. 

4. Don’t try to fix a leaky stuffing box 
by tightening the stuffing nut with a long 
wrench, when the trouble can be remedied 
by renewing the worn-out packing. 

5. Avoid undue strains on valves to be 
installed by placing offsets in the line, when 
necessary to take up expansion, and don’t 
allow the valves to bear the weight of 
unsupported pipe. 

6. When a valve leaks don’t undertake to 


MACHINE FOR FINISHING CRANKSHAFTS 


The method of manufacturing crank- 
shafts in general has always been unsatis- 
factory. A large mass of metal must be 
removed from the center of a forging to 
form a crankshaft. This work has always 
been done by drilling holes across the web 
and then cold-sawing to meet the holes and 
breaking out lump from the throw; a rough 
square pin resulting. It was then necessary 
to center the pin and shaft and balance the 
forging with jigs so that the pin could be 
turned up in a lathe. To finish the cheeks 
of the crank, a powerful milling machine 
has generally been used. 

The machine shown in the illustration, 
which will turn up a finished crank from 


Rough and Partly Finished Work 


POPULAR MECHANICS 


tighten it by using some kind of a lever 
on the wheel. The wheels are so propor 
tioned that sufficient power can be obtained 
by using the hand alone and any dirt on 
the seat is only pressed in by the applica- 
tion of powerful leverage upon the stem. 

It is far better to remove the dirt from 
the seat by unscrewing the centerpiece or 
bonnet. If it is found impossible to remove 
the bonnet or centerpiece by ordinary 
methods, heat the body of the valve just 
outside of the thread with a blow-torch, or 
any other available means that can be 
applied to the body and not to the center- 
piece. Then tap lightly all around the 
thread with a soft hammer. This method 
never fails, as the heat expands the body 
and breaks the joint made by the litharge 
or cement. 


the rough forging, is provided with a patent 
universal vise for roughing out and a sta- 
tionary vise for finishing the crankshafts. 
The vises are easily adjusted to different 
sizes of crankshafts and will hold the work 
in a horizontal position for finishing the 
cheeks, as shown, or in a vertical position 
for finishing the shaft and crank pin. 

By the use of this machine a rough forged 
crank can be finished all over in one hour 
and thirty minutes. This remarkably fast 
work is made possible by the crank being 
held vertically in the machine, thereby 
avoiding the rise and fall of the weighty 
lump of the forging when same is turned in 
horizontal position. 


Crankshaft Machine 
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TO FIND THE HORSEPOWER PRODUCED OR CONSUMED 
IN ANY MACHINE 


The standard horsepower is equivalent to 
33,000 foot pounds per minute, or 550 foot 
pounds per second, i. e., one horsepower 
will lift 1 Ib. 33,000 ft. in one minute, or 
550 ft. in one second. If the weight is 
increased and the distance proportionately 
decreased, the power required to lift it will 
remain the same. Thus, one horsepower 
would raise 1 lb. 33,000 ft. in one minute, or 
it would raise 1,000 lb. 33 ft. in one minute, 
or 330 lb. 100 ft. in one minute. 

It therefore follows that the pull or force 
of any machine multiplied by the distance 
through which the force acts in one minute 
divided by 33,0C0 Ib. will give the horse- 
power. Thus, in turning up a casting on 
a lathe having a cutting speed of 20 ft. a 
minute and producing 200 lb. pressure on 
the cutting edge, the power consumed will 
be 200 20+33,000—.121 hp. 

If the cutting speed and cutting force 
were unknown, the horsepower could be 
found as follows: Stop the lathe and con- 
nect a spring balance to the belt. Then turn 
the lathe by pulling the balance and note 
the number of pounds required. Measure 
the circumference of the pulley and count 
the number of revolutions per minute. 
Now, supposing the speed to be 100 revolu- 
tions per minute and the belt tension 20 Ib. 
on a pulley of 2 ft. circumference; then the 
power consumed would be, 2x100«20+ 
33,00°—.121 hp. 

Of course, these results give the theo- 
retical horsepower and do not include the 
loss occasioned by the transmission, al- 
though the extra power required to start 
the lathe when using the balance will partly 
compensate for this, as it takes more force 
to start it than to keep it in motion. 

In some machines the force is not uni- 
form. Thus, in a steam engine the pres- 
sure on the piston at the beginning of the 
stroke is several times the pressure at the 
end of the stroke and even with the pres- 
sure remaining constant the force applied 
to the shaft would be varimwble, as it would 
diminish to 0 at the dead center. 

The usual method of finding the horse- 
power of a steam engine is as follows: An 
indicator is attached to the engine cylinder 
while running, for the purpose of recording 
on a piece of paper the exact pressure in 
the cylinder at all positions of the piston. 
The indicator consists of a small cylinder, 
provided with a piston, which is held down 


by a spring and connected by a lever to a 
pencil. The pencil moves on a revolving 
paper and traces the record of the pressure. 

As stated before, there is a considerable 
difference between the maximum and mini- 
mum pressures, so the mean effective pres- 
sure is computed from the indicator card 
and this pressure times the area of the 
piston times twice the length of the stroke 
in feet times the number of revolutions per 
minute divided by 33,000 will give the indi- 
cated horsepower. 

Thus, a 10-in. by 12-in. engine running at 


{ Spring Balance 


To Obtain the Horsepower of a Lathe 


125 r.p.m. with 65 lb. mean effective pres- 
sure would give 65x78™% (area of piston) 
«24 (stroke 2) X125+33,000—463.8 hp. 

In some machines the problem of figuring 
the power is presented in the primitive con- 
ditions that determine the value of a horse- 
power. Thus, a bucket elevator capable of 
raising material 100 ft. at the rate of 2,000 
Ib. a minute would require 100 x 2,000+33.000 
==6.1. be. 

Stated in a general way the horsepower 
of any machine equals power times motion 
divided by 33,000, in which the power is in 
pounds and the motion in feet per minute. 


A gale blowing 80 miles an hour exerts a 
pressure of nearly 32 lb. to the square foot. 
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A SINGING TELEPHONE 


Those who have not already tried the ex- 
periment may be interested to know that a 
telephone can be made to sing by holding 
the receiver about 4 in. from the trans- 


To Make a Telephone Sing 


mitter, as shown in the illustration. The 
experiment will work well on most tele- 
phones, but not on every one. 

When the receiver is placed in the posi- 
tion shown it acts like an ordinary buzzer, 
and the function of the transmitter will 
then be that of an interrupter. The slight- 
est movement of the transmitter diaphragm 
will cause an increased movement of the 
receiver diaphragm. This in turn will act 
on the transmitter, thus setting up sympa- 
thetic vibrations between the two, which ac- 
counts for the sound. 


DOOR OPENER FOR FURNACE 


The accompanying diagram shows an ar- 
rangement to open the coal door of a fur- 


nace. When approaching the furnace with 
a shovelful of 
coal it is usu- 
ally necessary 
to rest the 
shovel on the 
top of the ash 
door, while 
the coal door 
is opened. 
With my de- 
vice it is only 
necessary to 
press the foot 
pedal, which opens the door. After putting 
in the coal, pressing the pedal closes the 
door. The pulley in the ceiling must be 


Mulley 


furnace 


Hinged 
Board 


placed a little in front of the door, in order 
to throw the door open after lifting it from 
the catch. 

A large gate hinge is used to hold the 
pedal to the floor.—Contributed by Edward 
Whitney, 18 E. Gorham St., Madison, Wis. 

— 


WRITING WITH ELECTRICITY 


Soak a piece of white paper in a solution 
of potassium iodide and water for about a 
minute and then lay on a piece of sheet 
metal. Connect the sheet metal with the 
negative or zinc side of a battery and then, 
using the positive wire as a pen, write your 
name or other inscription on the wet paper. 
The result will be brown lines on a white 


Electrolytic Writing 


background.—Contributed by Geo. W. Fry, 
1250 Locust St., San Jose, Cal. 


TO DRIVE AWAY DOGS 


The dogs in my neighborhood used to 
come around picking up scraps. : After I 
connected up my induction coil, as shown 
in the sketch, we were not bothered with 
them. A indicates the ground; B, switch; 
and C, a bait of meat, or a tempting bone.— 
Contributed by Geo. W. Fry, 903 Vine St., 
San Jose, Cal. 
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HOW TO BUILD A TOBOGGAN SLED 


By A. Boette 


The first object of the builder of a sled 
should be to have a “winner,” both in speed 
and appearance. The accompanying instruc- 
tions for building a sled are designed to 
produce these results. 

The sled completed should be 15 ft. 2 in. 
long by 22 in. wide, with the cushion about 
15 in. above the ground. For the baseboard 
select a pine board 15 ft. long, 11 in. wide 
and 2 in. thick, and plane it on all edges. 


length of the sled from the back to the auto 
front. These are to keep the cushion from 
falling out. See Fig. 1. For the back of the 
sled use the upper part of a child’s high 
chair, taking out the spindles and resetting 
them in the rear end of the baseboard 
Cover up the outside of the spindles with a 
piece of galvanized iron. 

The construction of the runners is shown 
at Figs. 2 and 3. The stock required for 


Constructing a ‘‘ Winner’’ Toboggan Sled 


Fit up the baseboard with ten oak foot 
rests, 22 in. long, 3 in. wide and *% in. thick. 
Fasten them on the underside of the base- 
board at right angles to its length and 16 
in. apart, beginning at the rear. At the 
front 24 or 26 in. will be left without cross- 
bars for fitting on the auto front. On the 
upper side of the cross bars at their ends 
on each side screw a piece of oak 1 in. x 
1 in. by 14 ft. long. On the upper side of the 
baseboard at its edge on each side screw an 
oak strip 3 in. wide by 4 in. thick and the 


them is oak, two pieces 30 in. x 5 in. x 1% 
in., two pieces 34 in. x 5 in. x 14% in., two 
pieces 14 in. x 6 in. x 2 in., and four pieces 
14 in. x 2 in. x 1 in. They should be put 
together with large screws about 3 in. long. 
Use no nails, as they are not substantial 
enough. In proportioning them the points 
A, B and C, Fig. 2, are important. For the 
front runners these measurements are: A, 
30 in.; B, 4 in.; C, 15% in., and for the rear 
runners: A, 34 in.; B, 7 in.; C, 1614 in. The 
screw eyes indicated must be placed in a 
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straight line and the holes for them care- 
fully centered. A variation of ,, in. one 
way or another would cause a great deal of 
trouble. For the steel runners use *-in. C. 
R. steel flattened at the ends for screw 
holes. Use no screws on the running sur- 
face, however, as they “snatch” the ice. 

The mechanism of the front steering gear 
is shown at Fig. 3. A %-in. steel rod makes 
a good steering rod. Flatten the steering 
rod at one end and sink it into the wood. 
Hold it in place by means of an iron plate 
drilled to receive the rod and screwed to 
block X. An iron washer, Z, is used to re- 
duce friction; bevel block K to give a 
rocker motion. Equip block X with screw 
eyes, making them clear those in the front 
runner, and bolt through. For the rear run- 
ner put a block with screw eyes on the base- 
board and run a bolt through. 

Construct the auto front (Fig. 4) of *4-in. 
oak boards. The illustration shows how to 
shape it. Bevel it toward all the sides and 
keep the edges sharp, as sharp edges are 
best suited for the brass trimmings which 
are to be added. When the auto front is in 
place enamel the sled either a dark maroon 
or a creamy white. First sandpaper all the 
wood, then apply a coat of thin enamel. Let 
stand for three days and apply another 
coat. Three coats of enamel and one of 
thin varnish will make a fine-looking sled. 
For the brass trimmings use No. 27 Band S 
sheet brass 1 in. wide on all the front edges 
and pieces 3 in. square on the cross bars to 
rest the feet against. On the door of the 
auto front put the monogram of the owner 
or owners of the sled, cutting it out of sheet 
brass. 

For the steering wheel procure an old 
freight car “brake” wheel, brass plated. 
Fasten a horn, such as used on automobiles, 
to the wheel. 

Make the cushion of leather and stuff it 
with hair. The best way is to get some 
strong, cheap material, such as burlap, sew 
up one end and make in the form of an ob- 
long bag. Stuff this as tightly as possible 
with hair. Then get some upholstery but- 
tons, fasten a cord through the loop and 
bring the cord through to the underside of 
the cushion, and fasten the button by slip- 
ping a nail through the knot. Then put a 
leather covering over the burlap, sewing it 
to the burlap on the under side. Make the 
cushion for the back in the same way. On 
top of the cushion supports run a brass tube 
which will serve the double purpose of hold- 
ing the cushion down and affording some- 
thing to hold on to. 
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If desired bicycle lamps may be fastened 
to the front end, to improve the appearance, 
and it is well to have a light of some kind 
at the back to avoid the danger of rear-end 
collisions. 

The door of the auto front should be 
hinged and provided with a lock so that 
skates, parcels, overshoes, lunch, etc., may 
be stowed within. A silk pennant with the 
monogram on adds to the appearance. 

If desired, a brake may be added to the 
sled. This can be a wrought iron lever 1144 
in. by ™% in. by 30 in. long, so pivoted that 
moving the handle will cause the end to 
scrape the ice. This sled can be made with- 
out lamps and horn at a cost of about $15, 
or with these for $25 and the pleasure derived 
from it well repays the builder. If the expense 
is greater than one can afford, several boys can 
share in the ownership. 


AUTOMATIC DRAFT OPENER 


A simple apparatus that will open the 
draft of the furnace at any hour desired is 
illustrated. The parts are: A, furnace; B, 
draft; C, draft chain; D, pulleys; E, wooden 
supports; F, vertical lever; G, horizontal 
lever; H, cord; I, alarm clock; J, weight. 
K shows where and how the draft is regu- 


FIRST FLOOR 


lated during the day, the automatic device 
being used to open it early in tae morning. 
The spool on the alarm clock is fastened 
to the alarm key by sawing a slit across 
the top of the spool and gluing it on. When 
the alarm goes off a cord is wound up on 
the spool and pulls the horizontal lever up, 
which releases the vertical lever and allows 
the weight to pull the draft open.—Con- 
tributed by Gordon Davis, 518 W. Dutton 
St., Kalamazoo, Mich. 
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have our goods in stock, but 
you may not readily find 
them. Send order to us, then 
you will receive the genuine 

Goodform”’ equipments 
through the local merchant 
or from us by prepaid ex- 
press. Sold singly or in sets. 


FOR FOLDED 35° 3 FoR*) 


Get th e “Goodform” 


, Bote men and women like the ‘‘Goodform” Closet Sets. They save trouble 
and expense of pressing garments, retaining the shape and form; they in- 

crease the capacity of closets; every garment is ‘instantly get-at-able. You will 

wonder how you ever did without it; for it’s a joy every day in the year. 


a rm” Set for Men “Goodform” Set for Ladies 
$4.50, delivered. $3.00, delivered. 
6 Coat Hangers, No. 21, adjustable. 6 Coat Hangers, No. 21, adjustable. 
6 Trousers Hang’rs, No.41,clothlined 6 Skirt Hangers, adjustable. 
1 each Shelf ag — Door Loop, 1 each Shelf Bar and Door Loop. 
1 Shoe a No. 27. 1 Shoe Rail, No. 27. 


mas. Remember we deliver Godkantion 
Knew He Would Like it” GOODFORM SHOE RAIL NO.27 


PATENT 

Accept no substitutes. Get the genuine. Every article in the “Goodform" @ 
Sets is superior to anything of its kind; if not, send anything or everything 
back and money will be refunded. For years “Goodform” Sets have been a 
favorite with gift buyers. Our experience and perfect equipment enable us to 
handle the holiday trade promptly. Your order will have quick and careful 
attention. Booklet free. 


CHICAGO FORM COMPANY, 


Diamonds on Credit | 


5 Any honest person can open an aécount on our regular easy 
terms: ~ 20% down, 10% per month 
Order by number from the illustrations, or send ‘for. samy | 
if wider selection is desired. We will ship for examination. 
: you do not find our goods a finer value than your home dealer 
can furnish, send them back. . 

If perfectly satisfied, pay to the express agent ‘one-fifth of 
the price and remit the balance to us in eight equal monthlv 
payments. We pay all transportation charges. Every diamond 
is guaranteed and is exchangeable at full price for more expensive 
goods. Bank references upon request. Ask for Catalogue mee" 


J. M. & 


2 71-73 NASSAU STREET, - 
2585 Lion Signet Ring 

2341 — Cluster Ring, 12 Diamond and 
2165 Flat Belcher Diamond 
2145 Tiffany Diamond Ring........ 

Flat Belcher Diamond Ring . 

2140. Hoop Ring, 2 Diamonds and 
2875 Open | Face Watch, gold filled 


2320 Engraved Belcher 
Ring 
2149 Tiffany Diamond Ring. . 


ee s Head Ring, ruby eyes, _ 
diamond in 


Please mention Popular Mechanics when writing to advertisers. 
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E have been able to secure a special edition of handbooks on a wide range 
\ y of practical and useful subjects. Handsomely bound in Art Buckram, 
they cannot be bought anywhere else at any price. We want you to sub- 
scribe to the TECHNICAL WORLD MAGAZINE regularly for the next twelve months. 
Here is our offer: To those sending us their subscription with $1.00 before 
Jan. 1st we will mail the magazine every month for one year, and in addition 
send FREE your choice of any one of these valuable handbooks listed in the 
coupon. These handbooks of 64 to 96 pages each contain a fund of practical, 
authoritative information on the subjects treated. Each handbook is profusely 
illustrated with full page diagrams, half-tone cuts, 
line drawings, etc. Size of page, 7x 9 inches. 
ORDER BEFORE JANUARY, 1907 


TECHNICAL 


WwW OR L D 
MAGAZINE 


Beginning Jan. 1907, the price of the TECHNICAL WORLD BAGAZINE will be $1.50 the year 


COUPON—MAIL 
Technical World Magazine 
3126-36 Armour Ave., Chicago. il. 


In accordance with special offer 
I enclose the sum of ONE DOL- 
LAR, for which send me your 
magazine for one year, and the 


New @ A new publication with a new field, different from pandbeok indicated by ‘X’ in list 
all other magazines. Everything is told in a simple 
and interesting way, by able writers, and is fully Name 
illustrated with photographs from life. @ Appeals to a ee 
keep posted on the latest things in science, invention ___| Gas and Oil Engines 
and engineering. Ninety-nine people out of ahundred — omens Drawing 
have some mechanical bent, or at least are interested Blectric Winne 
Vigorous to some extent in engineering matters, They may not Managing Electric 
be trained in engineering or in the use of machinery, achinery 


but they like to talk intelligently about such matters, 
and, above all, to understand them. 


If you are awake, alert, ambitious, you can’t afford 


Inspiring to do without it. 


—_| Steam Pumps 
Storage Batteries 
—___.| Hydraulics 


Electric Railways 

Electric Lighting 

Telephonelnstruments 
and Batteries 


Telegraph 
After a three month’s trial, if you don’t Indicators lai 
want the magazine tell us so, and get your struction 


_| Refrigeration 


money back. That's fair, isn’t it? Rerepective Drawing 
SAVE FIFTY CENTS BY ORDERING NOW —— Moctenteal Drawing 


The Steam Engi 
— Pop. Mech. 12.06 


Please mention Popular Mechanics when writing to advertisers. 
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(The same as | have helped over 5,000 others) 


No matter where you are located or what 
your former occupation. If sou are honest 
and ambitious, write me atonce. I will teach 
you the Real Estate, General Brokerage and 
Insurance Business thoroughly by mail and 
appoint you 


SPECIAL REPRESENTATIVE 

of my company (the largest and strongest in 
America) and assist you to become a prosperous 
and successf | business man with an income of 
$3,000 to $5,000 annually. 

I will help you establish a business of 
your own and become your owu boss 

No business, trade or profession in the 
world offers better opportunit.es to pio- 
gressive men; our practical system of 
co-operation has opened the doors every- 
where to profits never before dreamed 
of; we furnish our representatives 
large weekly lists of choice, salable 
properties and actual bonafide cus- 
tomers and afford them the constant 

advice and co-operation of our pow- 
erful organization with over 5,000 
assistants. 

This is an unusual opportunity for 
men with ut capital to become inde- 
pendent for life. Valuable book and 
full particulars FREE. Write today. 


Address Either Office 
EDWIN R. MARDEN, Pres’t 
Nat’t Co-OPgeRaTIVE REALTY Co. 

311 Athenaeum Bidg., Chicago 


MAKE MONEY) 


311 Maryland Bidg., Washington, D. C. 


BOILING 
WATER 


One Pint in One Minute 


For Alternating Current of 110 
Volts. No current used when out 
of water. Used by actors, doctors, 


in the sick room, and anywhere 
where you need boiling water on 
short notice. Guaranteed for one 
year. By mail $1.25, including 
one yard of cord, one Edison Plug 
and one T. H. Adapter. 


Positively the most powerful battery motor 
made. Will run on a single dry cell. 


Apparatus 


Price 


complete, with 
Electrodes, 
as shown 


$2.00 
We Manufacture Over 1000 Electrical Specialties 


Manhattan 
Electrical Supply Co. 


17 Park Place and 14 Murray St., New York 


188 _ Avenue 


\ Jersey City, N. J. 
icago 


Factories | pavenna, Ohio 


Lights the Gas from Anywhere. 
No Battery. EASY TO INSTALL. 

If your Gas Co. cannot supply you we will send you a 
COMPLETE OUTFIT with instructions upon receipt of $2.00 
PERFEGT WORKING GUARANTEED 
Hundreds of Thousands in Use in Europe and U. S. 
PNEUMATIC GAS LIGHTING CO. 
150 NASSAU STREET, NEW YORK 
A GOOD CHANCE FOR AGENTS 


No Spark. 


New 
Gem 
; 7 
vi 
| “Antt- | 
RICHARD TOENNES, Box 344, Boonville, Mo. ee 
THE PINE. U-war oF THE Gas 
Al 
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Are the First! 


Yes, we are the first of the manufacturers of Terne Plates 
to suggest and adopt the plan of stamping the amount of coat- 
ing carried by our brands of Roofing Tin, and of stamping all 
wasters as such. 


This is the “square deal” which all Jobbers, Architects, 
Roofers and Property Owners have needed for so long—and 
already the move has shown good effect. 


In future, don’t merely specify American Ternes, American Extra, 
American Special, American Old Style A, 2A, 3A, 4A, 5A, MF, or U. 8. 
Eagle New Method—but examine the boxes when these arrive and see that 
the contents indicate exactly what you purchased. If the sheet isn’t 
stamped with the coating, look along the edge for the mark ‘‘ Waster.’’ 

If you’ll use these precautions you'll find Roofing Tin to be the most 
satisfactory roof covering you can use—but you can’t expect an 8&-lb. 
Terne to do the work of the old time or present day 30 to 40-lb. coated 
plates. 


Send for our booklet ‘‘From Underfoot to Overhead’’ if you would 
know how a high grade Terne Plate is made, and use MF ROOFING 
TIN, ‘‘The Terne which turns the elements,’’ if you want the best 
Roofing Tin that can be had. 


AMERICAN 
SHEET & TIN PLATE 
COMPANY 


FRICK BUILDING PITTSBURGH, PA. 


Please mention Popular Mechanics when writing to advertisers. 


Dollar 
Hour 


Instead of 


Do you realize what this means to you and those 
depending upon you? 

Don’t be satisfied with a small salary all your life— 
Do as thousands have done; let the International 
Correspondence Schools show you how your 
pay can be increased. It matters not where you are, 
in the city, or on the farm, in the mine, or in the mill, 
in the office, store, or shop, the I. C. S. can and will 
increase your earning capacity. 

The I. C. S. imparts to you just the knowledge 
needed to advance you in your present position or at 
an occupation more 19 vour liking. 

A Dollar an Hour is not out of your reach if you 
will only let us he:p you. It will cost you nothing 
to ask us—//ow? Cut out the coupon—mark any 
occupation you like—mail it at once, and it will bring 
to your aid all the resources of that great institution 
the I. C. S. an estabiishment founded and main- 
tained for the benefit of poorly paid men and women. 
If you want your pay increased say so—At once. 


Bookkeeper 18 Mechanical Draftsman 
vertisemen upt. 
Show Card Writer 16 Mechan. Engineer 
& Window Trimmer 17 Surveyor 
6 Commercial Law for 18 Stationary E 
Corporation Employees 19 Civil Engineer 
7 Illustrator 20 Building Contractor 
Civil Service 21 Architectu 
Chemi«t 22 Architect 
10 Textile MIll Supt. 28 Structural Engineer 
41 Electrician 24 Bridge Engineer 
12 Elee. Engineer 25 Mining Engineer 


International Correspondence Schools, 
Box 872, SCRANTON, PA. 
Please explain, without further obligation on my part, 
how I can qualify for a larger salary in 
the position numbered ___ 


Street and No. — 


Cay —— State 
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bo 


HELP. 
| WANTED 


@ “ Out of work!” What does Re 

it mean to you? Have you ever 1 
been face to face with this possibility? Deo 

you know what it means to meet the sign, 

“No Help Wanted” at every turn? Do you 

know what it means to crowd to the very doors of the 
newsboys’ room of the big daily papers to get the first 

copy containing the day's “Help Wanted” advertisements .ace with 
hundreds of other applicants for a position which but one man can fil ? 
Do you know what it means to be turned away with a sharp “ You won't 
do”? Isn't it worth a little attention — not your time or money—to learn 
how you can avoid ever being placed in this position? Isn't it worth a two- 
cent stamp to gain independence ? 


@ It is not good luck that puts another man in the position that you would 
like to fill. It’s not bad luck that keeps thousands out of work. It’s simply 
lack of education—lack of special training to fill positions that require trained 
hands and brains. No matter what your age, employment, or location may 
be, you can start now to fit yourself for a position that you are ambitious 
to fill. Better pay, better hours, better future, better work, have a real mean- 
ing that you understand. Let us start you in a profession or trade of your 
own choice to-day. You do not need to dread the constant annoyance of 
a solicitor. 


WE EMPLOY NO AGENTS 


to bother you with repeated calls at your home or place of business. We talk to 
you only by mail. The money you pay us is not used to maintain an expensive 
organization of high-priced agents, but is used to give you better instruction at a 
lower cost. 


@ Check the subject below that you are most interested in, and receive Free 
(if you mention this magazine) our 200-page hand-book telling you all about it. 


oe 
Mechanical Drawing Ollege Preparatory Coarse (fitting 
..Electrical Engineering for entrance to engineering schools) 
MechanicalEngineering Structural Drafting 
Telephone Practice Locomotive Engineering 


Telegraphy 


. il Engineering 
... Sheet Metal Pattern Drafting 


...... Marine Engineering 
... Heating, Ventilationand Plumbing Architecture 
Stationary Engineering  _....... Textiles 


3126-36 Armour Avenue, CHICAGO, ILL. 


AMERICAN SCHOOL OF CORRESPONDENCE 


Please mention Popular Mechanics when writing to advertisers. 
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A Square Deal for Newsdealers 


@ Popular Mechanics believes in a square deal for the Newsdealer, 
and has withdrawn all clubbing arrangements of every charac- 
ter. We shall refuse to accept orders after October 31, 1906, 
from any agency or publication which advertises to club th s 
magazine with any other. We appreciate what the Newsdealers 
are doing for us, and we intend to protect them. 


@ Popular Mechanics is fully returnable 


@ That means without any time limit 


@ Not 30 days nor 60 days, but 


@. They will be accepted whenever you 


@, Happen to find one which has been mislaid and therefore not 
sold. Any delay in getting proper credit on returns, or in hav- 


ing re-orders promptly filled should be reported to me. 


be adjusted at once. 


It will 


H. H. WINDSOR, President, 


POPULAR MECHANICS Co. 


NEW EXPLOSIVE KILLED INVENTOR.—Frank Wur- 
temberger, a German chemist living in the East, was 
blown up and killed at a demonstration of a powerful new 
explosive of his own invention. The man had devoted 
practically his whole life to perfecting an explosive more 
powerful than any in use which would not explode by 
concussion and could be fired by electricity. He seemed 
to have attained his aim, but at the demonstration men- 
tioned, while tamping the explosive into holes drilled in 
rock, it was accidentally detonated, killing the inventor 
and wounding others, 


THE MOTION PREVAILED.—An old town official of 
the city of Macon, Ga., says, in Short Stories, that during 
the night of the earthquake disturbances of 1SS6 the city 
council was in session. 

When the quake shook the city hall from basement to 
attic. the councilmen ran out, thinking the house would 
topple over, whereupon the wag who kept the minutes of 
the meeting concluded his record with the following sen- 
tence: 

“On motion of the city hall, the council adjourned."’ 


PATENT MEDICINE ADVERTISING.—A man went int: 
a chemist’s shop and bought a bottle of some patent stuf, 
which was advertised thus: 

NO MORE COUGHS 
NO MORE COLDS 
50 CENTS THE BOTTLE 

Three days later he went to the chemist, complaining 
that his throat was stopped up, and that he could scarcely 
breathe. ‘‘I've drunk all that patent cough mixture,"’ by 
said, 

“Drunk it?’’ yelled the chemist. ‘‘Why, that’s an India 
rubber solution to put on the soles of your boots."’ 


ICE POWDERS.—During the past summer a mail order 
fakir reaped a big harvest from advertisements offering to 
sell information which would enable any one to freeze 1* 
lb. of ice at a cost of only 10 cents. The formula turned out 
to be a mixture of carbonate of soda and nitrate of a: 
monia, but it would take 30 cents worth to freeze 2 I! 
of water. 


THEIDEAL SIGHT RESTORER 


The Ideal Eye Masseur 


Indistinct Vision; Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age. 


English, German or Spanish pamphlet mailed free. 
THE IDEAL COMPANY, 239 Broadway, New York. 


Please mention Popular Mechanics when writing to advertisers. 
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Michigan, write: 
but all machinery is bound to wear out.’ 


repair. 


long life, and no trouble. 


My Reviseo List oF Machinery 
AND CONTRACTORS’ EQuipmMENT 
iS NOW READY, AND COVERS 
TWELVE PRINTED PAGES WITH LO- 
CATION AND PRICES. 1 WILL BE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 


Willis Shaw, Machinery 
171 La Salle St. CHICAGO, ILL, 


average life of the cheaper makes is about five years. 
a moral in this for the prospective buyer—Get the ** Otto’ for 


OTTO GAS ENGINE WORKS. Phila, Pa. 


Wate: Cooled 
Engines 
The Most Popular Gasoline Engine in the World 


A high-class engine at ar ble price 


WATERLO® GAS ENGINE CO. 


1021 Cedar Street WATERLOO, IA... 


ADVERTISING SECTION 


OTTO ENGINES 
UNSOLICITED PRAISE 


Farrand Bros., proprietors of the Lakeside Stock Farm, Colon, 
‘‘Our engine has run nine years without trouble, 
They then ask for plat- 
inum with which to tip the electrodes—a trifling and inexpensive 
Nine yeurs and just beginning to need attention. The 


There is 


TURNTABLE OUTFIT 


use manufactured, natural or producer gas, gasoline, alco- 
hol, or distillate as fuel; there are six distinct types ranging 
from 1 to 100 H, P., including stationary, portable and ma 
rine, of both two and fourcycle. We send experts to make 
direct connections of these engines to pumps, compressors, 
generators, hoists, etc. We are also headquarters for Scales, 
Trucks, Transmission, Valves, Kallroad, Factory and Mill 
Supplies, Machine Tools, etc. Write us for catalog. 


THE FAIRBANKS COMPANY NEW YORK 


Albany; Baltimore; Bangor, Me.; Boston; Buffalo; 
Hartford; New Orleans; Philadelphia; 
Pittsburg: Syracuse; Glasgow; 
Hamburg; London; Paris. 


YOUR INTERESTS AND OURS ARE IDENTICAL 


You Want Practical 
WELL DRILLING MACHINERY 


to develope that 


Mineral, O. Oil or Water 


Tell us about the formations, depth, diameter holes; will send 


proposition; w wehaveit. Guaranted 
it to work satisfactorily. 


THE AMERICAN WELL WORKS, 
CHICAGO, ILL. 


printed matter and can save you money. 


AURORA, ILL.., U. S.A. 
DALLAS, TEXAS| 
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Fairbanks-Morse 


Domestic Water Supply 


Provides all the conveniences of city water 
works at moderate cost. 
Gas, Gasoline or Kerosene Engines for all purposes from 2 h. p. up. 


Cut out complete advertisement and send to 


Fairbanks, Morse @ Co. 
Monroe Street, Chicago, Ill. 
Please send me Illustrated Catalogue No. W 449 Gasoline Engiaes. 
I may want 


State 


High-grade MARINE and 


RUNS LIKE A BIKE. | | AuTomosie encines 


2to 30H.P. 2 and 4-cycle, 
latest improvements; best ma- 


BALL-BEARING terial; lowest prices. Also sell 
STEEL-FRAME GRINDSTONE “aa 


HOULE MOTOR WORKS, 
680 East St., Holyoke, Mass. 


Frame strong and rigid. 


Fine stone 20-in. diam. 


2-in. thick. 


MOLDS for Cisterns, Silos, Fence 

Posts, Drain Tile. Write today for par- 5 

ticulars. A. D. MACKAY & CO., :- 
84 Washington St., Chicago, Ill. 


Gasoline Engine and 
Motor Castings 1 to 16 H.P. 


Bicycle, Auto, Marine and Stationary Booklet on Request 
We sell blue print drawings of either 2 or 4 cycle type 
THE GEBHARDT MOTOR CO., 
2930 Hancock St,, Philadelphia, Pa. 


Chapman Economizer 


1% horse, but tested to 3314 

r cent above rated power. 

IN’T buy a CHEAP engine; it 
doesn’t pay. Buy the simplest, 
strongest and best designed en 
gine at the lowest possible price: 
that’s right, we Luild them, 
CHAPMAN ENGINE WORKS, Marcellus, Mich. M 


Popular Mechanics, Journal Building, Chicago 


I would like to act as your agent in the shop or works of 
Firm's employing... men. 


If you have no agent in this plant send me full particulars with 
statement of commissions paid. 


Price $3.50 F. O. B. Chicago, Ill. 


MECHANICS TOOL WORKS, 


204 Dearborn Street, CHICAGO, ILL. 


Name 


Street 


City__ State 


\\ 
— 
q 
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SMALL MOTORS 
All Variable Speed 


G SECTION 1259 


Each 
Alternating dental and jewelers’ motors.. $32.50 Castin 
Alternating forge blowers...................... 45. 
Direct current forge blowers.................. 30.00 Complete set, with Prints 
Alternating current friction drive motors $32.50 
for Gordon Presses, 100 to 2,000 im- Finished Enel 
Same motor wound for direct current...... 48.00 $100.00 
STATIONARY or MARINE 
Send for booklet ““A.”" A thousand other motors in stock. Nielson Motor Works 
GUARANTEE ELECTRIC CO. CHICAGO, ILL. St. Joseph, Me. 


MAKE YOUR OWN 


CEMENT BLOCKS 


BRICK, FENCE POSTS, DRAIN TILE, Etc. 


We furnish the machine and instructions. | 
SAVE MONEY on your buildings. | 


| 


The Reed Mfg. Co., Dox 118, Springfield, Ohio 


Build Your Own Gasoline Engine 


I furnish complete sets of castings 
with blue print working drawings to 
build the Gardner One-H. P. Engine. 
Can be finished complete on a foot- 
power lathe. Makes an ideal power 
for all purposes. Write for circular 
and prices. JOHN W. GARDNER, 
1035 Goodfellow Ave., St. Louis, Mo. 


GOES LIKE SIXTY 
SELLS LIKE SIXTY $60 


SELLS For 


Askfor catalog -all sizes 
GILSON MFG.CO. 26 Park St. Port Washington, Wis. 


SAVE MONEY by wetag Reed’s Carborundum grind- 
stand. Costs less than any other 
does away with counter-shafts. 

Cast iron boxes reduce cost of mait - 

tenance over '4; has loose pulley, and 

dust-proof over-hanging bearings. 

Luther Bros. Co., 25 Poplar 

St., North Milwaukee, W is., 

sole makers of hand and foot power 

grinders and sharpeners fitted with 
borundum Grinding Wheels. 


HOW TO MAKE AN ELECTRIC 
MOTOR WITHOUT CASTINGS 


Send 6 cents in stamps for full directions with drawings. 
FLECTRICIAN AND MECHANIC, tbe only amateur 
elec trical paper published, 50 cents a year. P. M. Sampson 
Publishing Co., 6 Beacou St., Boston, Mass. 


Baird DOLLAR 
WATER MOTOR 


Simplest, strongest, most power- 
ful water motor made. Sold under 
an absolute ““money-back”’ guar- 
antee to develop 


Actual price $00 
HP only 
Attach to any faucet. Runs fan, 
emery wheel, buffing wheel, milk bottle 
and chimney w , jewelers’ and 
dentists’ lathes, sewing machine, washing ma- 
chine, small dynamo, etc. 
Send money by P.O., or Express money order. Motor sent by 
express promptly on receipt. Money back if not satisfactory 
and exactly as represented. Sendtoday. Circular FREE. 


SAINT CLAIR MOTOR CO. 
W.M. Dept. 34, Champlain St., Detroit, Mich. 


FR E E BOOK 


We will on request send to you postpaid, this book, uur special plans 
by which you can secure — article in our catak og ABSOLUTELY FREE. Write 
today—don't miss this cha 


J. ANDRAE & SONS ‘CO. 117 W. Water St. Milwaukee, Wis. 


HORIZONTAL AIR-COOLED MOTORS 


1% and 2% H. P. Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump- 
ing from wells. Will work 
against 150 lb. pressure. 
Gasoline in base of engine 
or outside. Write for 
agency. 


AIR-COOLED MOTOR CO., LANSING, MICHIGAN, 


CASOLINE ENCINE EXCHANCE 


AUTOMOBILE 
AND MARINE 


BUY, SELL AND EXCHANGE NEW AND SECOND-HAND 


We sell New Engines, taking Old in Exchange, allowing ful! 
market value. 100 first-class, second-hand engines on hand. Write 
for Catalogue. Lowest Prices. Largest Assortment in America. 


GASOLINE ENGINE EXCHANGE, 842 S. 18th St., St. Louis, Mo. 


Gasoline Engines | | 


Please mention Popular Mechanics when writing to advertisers. 
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DON’T BUY GASOLINE ENGINES 


superior to all one-cylinder ng gas power. Costs to | and Less to Run. 


‘on at smal, 


mounted on an 
1 rEMPLE P 


THE T 


8 two-cylinder gasoline engine 
easily started. No vibration 


r traction. Sexp ror Carta 
MP CO. Mfrs. Mengher and 15th is. Chicago. THIS IS OUR FIFTY-THIRD YEAR. 


SUROLL SAWS 


I will send this beautiful 
design with 300 miniatures 
and my illustrated catalog 
of Scroll Saws, thes, 
Fancy Words, Metal Trim- 
mings and Tools, postpaid 
on receipt of 15c, or send 6c 
for catalog only. Address 


Th POMEROY 
Scroll Saw Co. 


440 Asylum St., Hartford, Conn. 
Div. Z 
SCROLL SAWS 
FROM 50c TO $22.50 


Curtiss AIR SHIP MOTORS 
7 H. P.,50 Lbs. 

Now used by every successful Aeronaut. 
HIGHEST AWARD WORLD'S RECORD 
Portland Exposition Ormond Beach, Fla. 

SEND FOR CATALOG C. 


G. H. CURTISS MFG. CO, Hammondsport, N. Y, 


B. F. BARNES’ 
ELEVEN-INCH SCREW 
CUTTING LATHE 


For foot or power as wanted. Has 
power cross feed and compound 
rest. A strictly high-grade mod- 
ern tool. We also build a 9-inch 
lathe, Descriptive circulars of 
each lathe upon request. 


B. F. BARNES CO.. Rockford. w 

FAN BLOWERS. EXHAUST FANS. 

PRESSURE BLOWERS. VENTILATOR WHEELS. 
HEATING AND VENTILATION. 


SEND FOR LATE CATALOGUE No 24 


EXETER MACHINE WORKS, 


EXETER, N. H. 


LATHES 


9 to 13 inch Swing 


List price, $65.(0 and up accord- 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


W.F. & John Barnes Co. 
100 Ruby St., : Rockford. 


j 9 to 15 in, Swing, 
New Features, “2 


WESTERN TOOL CO., LANSING, MICH. 


TAPS— Fully warranted, money back if not —. 
12 Machine Screw Taps, no two alike. 


Any Machine Screw ‘tap under No. 18 ....... 
Hand Taps, Plug- Taper on 
% and smaller, 24 to 48thread........ . l4e 
and 20 to 40 thread .. 
and 43, 16 to 32 thread. uh 
and ED 14 to 24 thread.... 
ts or Yas i i2, 13, 14, 16, 18, 20, 24, v7 thread....... 25e 
OF , in above threads . 
an 41x10, 11, 12, 20, 24, 27 thread ........ 85¢e 
% and 4§x10, 12, 16, 20 22, o7 thread............ 45e 
10, 12, 20, 4, 27 thread .. 
1xs, 10, 12, 20, 24, 27 — 


80c; X10, X9, 50e. 

1% X6, 155 X5, 14% x46, , $1.00 each. 

15 Bicycle Taper Taps Case, ! to inch, 12 to 
82 thread, $3.00. 

Round Dies, any size under ,,, 30c. 

If mailed, add for postage, under %; inch Taps, 10 
ans; % tu Linch, 20 per cent; over 1 inch, 

OF pric: 
Complete ed p ‘and Die C atalog on Request. 


COATING CHEESE WITH PARAFFINE.—A 
coating of paraffine makes cheese much finer and 
preserves it better, but hitherto the process has 
been too expensive to be practicable. A new 
process consists of a portable tank of paraffine into 
which the cheeses pass for treatment as they are 
unloaded from the wagon, a revolving arm han- 
dling them. A flame or electricity keeps the par- 
affine at a working temperature. The cheese comes 
out of the apparatus ready to be replaced in its 
box. When cheese is paraffined there is no loss of 
weight during the curing process. 

ONE'S NATIVE LAND AT SEA.—A young Swedish 
couple living in Germany who were trying to save suffi- 
cient money to enable them to return to their native land 
to be married, found a novel way out of their prospective 
long wait. The captain of the Swedish steamer ‘‘Trio”’ 
in port at Stettin met the pair and heard their story. Next 
day he took the bridal party and a clergyman out to sea, 
just beyond the three-mile limit, where the ceremony was 


performed, the Swedish ship being technically Swedish soil. 


Tre Prace to Buy MACHINISTSTOOLS 


STEEL RULES with Handles 


ps by friction at any angle. Handy in Hundreds 

Places. Accurate, neat ind well made. Widths, 

1 = % in.. & in., 4 in. Graduated in 100ths or 6iths, 
Price, 5c each, Postpaid. 


J. A. BARKER 


Fulton Building PITTSBURG, PA. 


If It’s a Sebastian, It’s a Good Lathe 


BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. Send for Catalogue. 


Sebastian Lathe Company, 107 Culvert st., Cincinnati, 0. 
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mortising, etc. 
service. Send for catalogue “ 


THE OLD RELIABLE 


JESSOP STEEL 
iS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS 
) WILLIAM JESSOP & SONS, LIMITED 
o 91 JOHN STREET, NEW YORK 


Wood Working Machinery 


Foot, Hand and Light Power 
For ripping, cross-cutting, mitering, rabbeting, grooving, dado- 


ing, boring, scroll and band sawing, edge moulding, beading, 
Built for — work, accurate work and long 


S MFG. CO. 


SECTION 1261 


FOOT and POWER] | 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSE 


SHEPARD LATHE CO. 
| Alsi W. 2d St., Cincinnati, Ohio 


“Yankee” Tools 


The newest, cleverest and most satisfactory in use, 
and the first to be offered at so reasonable a price that 
every up-to-date mechanic could buy tools of their 
quality and character. Other tools are very good tools, 
but,“ Yankee" Tools are better, Sold by leading dealers 
in tools and hardware. 


Ask dealer to see them. 


Ratchet Screw Driver No. 10 and 11. (8 Sizes.) 


Ratchet Screw Driver No. 15. (4 Sizes.) 


Automatic Drill No. 42. 


Reciprocating Drill No. 50. 


Our “Yankee Tool Book” tells all about them. 
Sent free on request by 


NORTH BROS. MFG. CO., Philadelphia, Pa. 


GOLUMBUS 
casoune Engines 


GASOLINE 
Simple, Reliable and Economical 
Send for Catalogue 65 
COLUMBUS MACHINE CO., 
Columbus, O. 


You 
Depend upon 
““Obio’’ Tools. 


They are and 
have been 
known by skilled 
mechanics for 
years as ‘‘ THE 
BEST.”’ If your 
dealer does not 
handle them, 
write ns for cat- 
alogue No. P. 


**Ohio Tools do the World's Work.” 


WE MANUFACTURE 


PLANES, BOTH IRON AND WOOD, 
CHISELS, AUGER BITS, GOUGES, 
DRAWING KNIVES, BENCH 
AND HAND SCREWS, ETC. 


Every Tool Covered by a Broad Guarantee. 


Che Obio Tool Zo. 


Columbus, Obio. 


ONE OF THESE HANDY CALIPERS 


for a few minutes of your time. Drop us a 
postal and we will tell you how. 


E. G. SMITH CO., Columbia, Pa. 


GASOLINE SOLDERING IRON 
AND BLOW TORCH 


| 
_EMMELMANN BROTHERS MFG. CO., 


You could not think of any place so difficult of access | 
that this little, easily carried tool, could not be success- 

fully taken, and used there. Let us tell you all aboutits | 
really remarkable powers of economic helpfulness. This | 
we do in (we think.) a rather fetching little booklet. 
Shall we mail it? | 


INDIANAPOLIS, IND., U.S. A. 


| 
oY 
Double Spiral Ratchet Screw Driver No. 30 and 31. 
Automatic Drill No. 40, 41 and 44, 
7 < 
>) 
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Koeth’s 
Kombination Kit” 


Greatest invention of the age. 
Conceded by all who see it to be 
the best thing of its kind now on 
the market. 15 Tools and 
One Pair Handles for all. 
Made of tool steel, drop-forged, 
highly and warranted. 
Each tool complete within itsc:f 
and 10 to 11 inches in length. 
$10 worth of tools for $3.50 per 
set, prepaid. Salesmen wanted. 
Phenomenal inducements to live 
men. Write for illustrated book. 
let, etc. 


KOETH MFG. CO. 


108 Broadway Buffalo, N. Y. 


WV AOFF MAN 


AUTO AND MARINE 
ENGINES AND CASTINGS 
MOTORCYCLES 
W. HOFFMAN Launch and Motor Works 
1253 N. Halsted St., CHICAGO, ILL. 


SAFETY DEVICE FOR STREET CARS. —Consists of a post-convention with Denmark, which takes effect on Octo- 


metal shield so attached to the front side of the car ber 1. It provides for the exchange and transmission 3 

handles that the passenger is prevented from alighting through the postal services of both countries of parcels 4 

backward. Thus, the shield prevents a man from grasping which weigh no more than 4 Ib. and 6 oz., nor measure 4 

the handle back of him, consequently he turns to the for- more than 3 ft. 6 in. in length and 6 ft. in length and 

ward handle, and faces forward as he alights. girth combined. The value of the parcels carried is also 3% 
limited to $50. Postage must be prepaid in full at the 


: following rates: In the United States, on parcels for Den- 
ALUMINUM SOLLER.—We are in receipt of some ex mark, 12 cents for each pound or feaction of a pound. 
tremely neat and strong samples of soldered aluminum, 


including rods, pipes, angles to flat, thin to thick and brass RR aes Sh, 

to aluminum. The process is a discovery of Dr. R. A. TOBACCO CARTRIDGE.—For the con- 
Davidson, a dentist, who has devoted much time to experi- venience of pipe smokers the device here 
menting, and has apparently succeeded in producing a shown was invented and consists of a 
really good solder. quantity of pipe tobacco, sufficient for 
one pipeful, wrapped up in a tobacco leaf 
and tied together at the top, thus forming 
a convenient fuse for lighting. 


PARCELS POST FOR DENMARK AND AMERICA.— 
Acting Postmaster-General Hitchcock has signed a parcels- 


SPECI AL PATENTED IN QUNITED STATES, CANADA, FRANCE, GERMANY 
| OFFER... 05 PATENTS PENDING, 


sfc 
wkeye . 


Our wrench has more 


uses than any other 
FOR THE NEXT THIRTY (30) DAYS ws wrench made,.and can 
MECHANICS ONE OF OUR WRENCHES, made with extra fine finish, at a special price of DE USP as @ pipe 
65 CENTS each, postpaid to any address. ‘We make this offer in order to introduce the or nut Ww ~ ch. For 
“Hawkeye” Wrench to new readers who are not aquainted with its merits. cutting ean my it bas 


be The HawKeye Wrench Co., Marshalltown, Iowa dierent dics. 


Piease mention Popular Mechanics when writing to advertisers. : 
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Going to Put It on the Markel? 


You have the article; we have the brains and the equipment for making it at the lowest cost. 
We manufacture and ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 


JOUN WISHART MACHINE WORKS, Engineers and Machinery Mfrs., (Inc.) 63 to 658. Canal Street, Chicago. 
LONG DISTANCE 'PHONE, MAIN 839. 


Let Us Act As Your Factory 


 Lincoln’s Famous Saying 


“You can fool some of the people all of the time and all of 


Siupere one ot the bestca work for 3 shops in the yee the people some of the time, but you cannot fool all of the 
cheaper an peopie all of the time” applies extremely well to ignition ap- 
“3 a ngs or models for estt- paratus for automobiles and mot +r boats 
and manufacture of your article in If you use a SPLITDORF SPARK COIL you will not be 


fooled. It is used by the great majority of motorists and : 


Co they all swear by it. 

Metal ial Specialties Manufacturing Co. C. C. SPLITDORF, 17-27 Vandewater St., New York. 
18-24 w. Randolph St., Chicago, Vv. s. ~ Ask Dept. M for catak On. 

BY MEANS OF 


Use the Edison Cell) anvertising 


the Year Around Contracted For or Complete Outfits Furnished, 
Gas Balloons and Special Kites Made to Order 


to spark your gas or gasolene en- 

gine. Mr. C. H. Jones Inlet, All Kinds of Kites and Apparatus for Kite-Flying, wholesale & retail 

Hamil N Y HARBERT AERIAL ADV. CO. (not Inc.) 

= hsp ph what See article Ney, issue of Pop. on Kites for practical use 

Mr. Owen, a boat builder of 

Tupper Lake, New York, states 


that six Type V cells ran his boat WE MANUFACTURE TO ORDER _ 
all of two seasons and a shop en- DIES, TOOLS 


gine one winter and still some “‘fill- 


ou 


2° 


ing” was left. The Edison Cell AUTOMATIC MACHINES 


ALSO HARDWARE SPECIALTIES 


and the Edison Spark Coil give 
most engine revolutions per dollar. Write for book, “Battery 


Sparks" and name of dealer. &ND PATENTED NOVELTIES 
EDISON ESTIMATES FURNISHED ON EXPERT 
WORK, SEND DRAWING oR 
Manufacturing Company 
; 22 Lakeside Ave., Orange, N. J. 304 Wabash Ave , Chicago BOOKLET FREE..- WRITE TODAY. 
31 Union Square, New York 25 Clerkenwell Road, London, E.C. 


Stamping & Tool Co. 


DEP. Cc LA CROSSE, Wis. 


Will remove to our new establishment in 
January. (More profitable for you to 
move the goods.) Write for SNAPS. | KNIPE’ Pat. 


NEUSTADT AUTOMOBILE & § 
SUPPLY CO., St. Louis, Mo. _BEARIN GS 


Thrust or weight, or both. 
1-4 inch shaft and up. ' 
No fitting, just push them on. 


“MR. INVENTOR?”  presseo steet mre. co, thetouse Phila.,Pa, 


OUR BUSINESS IS TO 


| Perfect, Develop and Manufacture 


YOUR INVENTION, ALL MODERN FACILITIES 


NGRAVINGS MADE TO ILLUSTRATE CIRCULARS, 
CATALOGUES, OR ADVERTISEMENTS, 
Clean, bright, showy, cutse—bringing out details 
p°rfectly. Our prices ars reasonable, all work 1 
guaranteed—let us figure on your job. .. 


WRITE FOR SAMPLES 


ACME ENGRAVING CO. ! 


157 Washington St. - Chicago 


ARE OURS, AND WE ARE AT YOUR SERVICE. 
Le WE EMPLOY EXPERT MECHANICS ON 


Specialties, Dies, Punch Work and Models 


SEND US YOUR DRAWING OR MODEL AND 
WE WILL SUBMIT OUR LOWEST PRICE 


MONARCH TOOL COMPANY 
124 Opera Place, CINCINNATI, O. 


A COMBINED 


Metal Punch and Bolt Clipper 
HANDY TOOL Go. 


Ask your dealer for them or write for prices BELLEVUE. OHIO 


| 
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Clinton and Fulton Streets, 


MANSON MOTORCYCLE ATTACHMENTS 


THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 


Will run faster than an auto and cost of naintenance 
a trifle. 
DELIVERY 4TTACHMENT in daily use by leading business 
houses—A TIME AND MONEY SAVER. 


SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. 


Fowler-Manson-Sherman Cycle Mfg. Co. 


WRITE FOR CATALOGUE 


CHICAGO, ILL. 


Motsinger Auto-Sparker 
GAS ENGINES WITHOUT BATTERIES 


b No other machine can do it successfully for 

lack of original patents owned by us. No 
® twist motion in our drive. No belt or 
switch necessary, No batteries whatever. 
for make and break_or jump-spark. 
Water and dust-proof. Fully guaranteed. 


‘MOTSINGER DEVICE MFG. C . 
146 Main St., Pendleton, Ind., U.8. A. 


WHY NOT STOP 
YOUR TROUBLES? 
A “Wizard” Tubular 
Does It. 


Armature incased in 
WATER-PROOF non- 
corroding brass tube. 
All brass screws. 
Friction, Belt or 
Governor drive. 
Brush- holders removed 
without loosening screws. 
All parts polished brass. 
Contact and Jump Spark, 


A TRIAL WILL CONVINCE You. 
market. 


Most popular and satisfactory Magneto on the 
Price as popular as machine. Governor does away with Batteries and Switches. 


HERCULES ELECTRIC & MFO. CO., 
380 DAYS’ FREE TRIAL. 


724 Langsdale Ave. 


INDIANAPOLIS, IND. 


Gasolene Motors § Castings 


A complete line from 14 to 10 
h. p., for Bicycle, Automobile, 
Marine or Stationary. Also at- 
tachable motor outfits andCom 

plete MOTOR-CYCLES. Send 
stamp for catalogue 


STEFFEY MFG. CO., 
Girard Ave. & 30th St., Philadelphia, Pa. 


FIFTY SNAP GASOLENE AUTOMOBILE 
AND MARINE ENGINES, SECOND 
HAND. WRITE FOR SNAPS. 


NEUSTADT AUTOMOBILE & 
SUPPLY CO., St. Louis, Mo. 


| 


MOTORS AND CASTINGS, ALSO MATERIALS AND BLUEPRINTS. 


We have bicycle, automo. 
bile, stationary and marine 
motors from 1% to 56 H. P. 
Our attachable motor outfit 
fits any bicycle. Send stamp 
for literature and particulars. 


SHAW MFG. CO. 
GALESBURG, KANSAS. 


OBITUARY.—W. H. Patton, consulting engineer of the 
Otto Gas Engine Works, and one of the foremost authori 
ties on gas engines in the United States, died suddenly 
of apoplexy on October 7 while conversing with friends at 
his home. He was the pioneer in the application of gas 
engines as railway motive power. In his death our readers 
lose one of our most valued contributors. 


Ilave you seen the locomotive 

Panting, blowing, 
by hope, 

Onward, upward, ever pressing, like a being with a soul? 

But the power that propels her is a shovelful of coal. 

Till, at last, she’s reached the summit, then down the hill 
side flies, 


as she struggles up the slope, 
shrieking onward, like a traveler spurred 


Where another mighty mountain starts its journey to the 
skies; 

Now no effort, swiftly downward, gently o’er each grassy 
knoll, 


Still she now and then is calling for a shovelful of coal. 

So in life we upward journey, 

To the Mecca we are seeking, 

But the journey would be 
the goal 

If, as fiercely onward pressing, 


up life's troublesome 
earnestly our feet 
lighter, sooner we 


ascent, 
are bent 
would reach 


we would shovel in the coal 


True, some early struggle upward, till they reach the moun- 
tain height, 
Then, perhaps, lie idly waiting where the journey is 


more light; 
Till again they reach the bottom, 


but the fellow on the rol! 
Of the mighty is the fellow 


who keeps shoveling the coal 
Omaha World-Herald. 
@— 
A car ferry with sixteen loaded cars containing iron ore 
and poles turned turtle at the mouth of the Chicago harbor 
during an October storm. 


Pocket Battery Ammeter 
0 to 30 Amperes 
Indicates in any position and in 
either direction of current. 
In testing single cells, the cord is 
not necessary. 
Price, $3.50 


ELDREDGE ELECTRIC MANUFACTURING CO. 


TRY OUR 


RICH SPARK PLUG 


You will not regret it. 
Plug Guaranteed. Complete 


Richardson Engineering Co. 


Springfield, Mass. 
Every 


PRICE 


Riverside Place Literat 
HARTFORD, CONN. — 


Highest Grade. 


Please mention Popular Mechanics when writing to advertisers. 
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THREE HORSE POWER 


GRIP CONTROL 5 TO 40 MILES PER 
HOUR. 100 MILES FOR TWENTY CENTS 


LIVE AGENTS WANTED CATALOGUE FREE 
THE THOMAS AUTO-BI CO., 
1445 NIAGARA ST., BUFFALO, N. Y. 


Convert Into 


Your Bicycle Motorcycle 


at small cost by attaching the 
self-starting 
Erie 2 h. p. Power Outfit 
This includes all parts by which 
anyone can easily make &@ power- 


MOTORCYCLES 
$40.00 UP 


ings for eight different motors, 
1\4-H. P. to5-H. P., air-cooled or 


ful, durable motorcycle, water-cooled, Write for general 

= Botte |} catalogue. HARRY R.GHKER CO, St. Louis, Mo. 
oer Hundreds in use. send Mfrs. of the celebrated GREEN EGG and BLUEBIRD motor-cycle 
stamp for outfit catalogue. —_—— 


Motorcycle Equipment Co., 60 Lake St., Hammondsport, N. Y. 


Exit the Tire Association. Enter SNAPS 


with special prices on all makes of 
- Motor $3.50. tires. rite for Snaps. 
{A Dynamo and Motor in One} 


lamps easily; opera nduction coils; 
charge SUPPLY CO., St. Louis, Mo. 
sewing machine, jewelers’ lathe, emery 
wheel, circular saw, advertising devices, 
and other useful appliances. 


New Model Motor, 65c, postage 2c. Full of 
A fine new motor at a bargain. Send stamp TR | [ B 0 0 at FR EE * anne all 
ugges 


ARROW ELECTRIC CO., 103 S. Canal St., Chicago, Ill Shows all the newest high grade Blectrie 


Supplies and Novelties at lowest prices in the 
world. T, DEWEY ELECTRIC CO., Milwaukee, Wis, 


MANY of the leading CENTRAL STATIONS and INDUSTRIAL C *NCERNS in the United States after thorough tests 
are convinced that 


SNOW’S REFILLED FUSES 


f Are Right. HOW ABOUT YOU? Save 30% to 100< 


Every style cf enclosed fuses refilled. Do not let your engineer or electrician 
throw them away. Catalogue of net prices sent on request. 


E. W. SNOW, & CO., P&ce.2>¢ 187 West Ave., Rochester, N. Y. 
“Quick Action’ 


IGNITING DYNAMOS and 


| 
for new catalog. 


Jump Spark Coils 


FOR ALL PURPOSES 
Single, Double, Triple and Quad- 


ruple for Stationary Engines and 
MAGNETOS . Automobiles. Guaranteed in every 
The Most Reliable Sparkers on the > particular. Fine Vibrator. 
Market. SEND FOR CATALOGUE D. 
THE KNOBLOCK HEIDEMAN MFG. CO. 
Take the Place of Batteries 


SOUTH BEND, IND. 


**FLOATING THE BATTERY ON THE LINE”’ 


is a term which means chareing os battery 
while the battery is giving off current. THE 
APPLE IGNITION SYSTEM works on this 
principle. The Apple Battery Charger furn- 


SNAPS, the opportunity for the Re- 
pairer and Assembler. Write 


shes a current for charging storage batteries 
NET ISTADT Al ITOMOBI | E & at the same time and rate that the batteries 
give off current, thus increasing the battery's 


efficiency, lengthening its life and saving 
charging expense incurred otherwise, | 


THE 
DAYTON ELECTRICAL MFG. CO., 179 St. Clair St., Dayton, 0. 


AUTOMOBILES $100 AND UP 


SUPPLY CO., St. Louis, Mo. 


We wil! mail our large Illustrated Bargain Sheet of new and slight!y used Automobiles on 
> receipt of your name and address. This sheet shows accurate pboiograpaic views of more 
- than 3) Autowobiles offered as low as $100. Write plainly te 


H. CRAHAM CYCLE CoO., Inc. 
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL 


| 
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POINTS FOR INVENTORS 


1. When you have made an invention, show a 
drawing or model of it to two friends in whom 
you have confidence, and have them sign the 
drawing or write their names on the model. Don’t 
lose or destroy the drawing or model, for some 
day it may be needed as evidence. 


2. Select a good patent attorney, pay him $5 


to find out whether your invention is new and 
patentable, and have him send you copies of the 
patents which he finds most closely resembling 
your invention. 


3. If there are real differences between your 
invention and those shown in the patents sent you, 
and your invention is better than the others, apply 
“for a patent as soon as possible. If, on the other 
hand, the differences are slight or superficial, and 
do not add to the commercial value of the article, 
don’t waste any money in getting a patent. 


4. If you cannot afford to apply for a patent, 
give an interest in your invention to some good 
business man who will furnish the necessary 
money to get the patent and build a satisfactory 
model or sample of your invention. 


5. After you have applied for a patent and 
made a model or sample, prepare either to man- 
ufacture and sell your invention yourself, or to 
sell the patent to some one who will do so. Find 
out what it will cost to manufacture the invention 
in quantities, what such things usually sell for 
to jobbers, retailers and the public. This in- 
formation is valuable in negotiating the sale of 
the patent and should be full and accurate. 


6. Don’t expect to make a fortune from your 
patent at once. If you cannot sell for cash, sell 
on a royalty, provided the buyer is reliable and 
responsible. 


7. Doa’t sign any contracts without first sub- 
mitting them to your patent attorney, and be 
governed by his advice. 


8. If there are any other points about which 
you want advice or information write to us and 
enclose a stamp for reply. Send for our booklet 
containing suggestions on ‘‘ What to Invent’’ and 
‘*What to Avoid.’’ ; 


PoPpuLAR MECHANICS PATENT BUREAU, 
160 Washington Street, 
Chieago, Ill. 
Branch office at 
Washington, D.C. 


| Can Sell Your Patent 


My new method brings quick results. 
Send for booklet. 


O. J. HAEGLER, 


21 So. Broad St., Philadelphia, Pa. 


OPO LOLOL LLL LAL ALAA 
The Stereo-Graphoscope 
} PRINTING AND TRANSPOSING FRAME 


Does away with a Stereoscopic Camera. Prints from 
one regular 4x5 or 5x7 negative. Not necessary to 
cut prints apart. Makes your Stereoscopic Views 
‘ perfect from a regular camera. Order at once. 

Made in two sizes: 4x5,$2.50 and 5x7 size $3.00. 
Money refunded if not satisfactory. Address, 


PHOTO NOVELTY WORKS, Box 414, Springfield, 0, 


AND DON’T KNOW WHERE. TO FINDIT 
WRITE POPULAR MECHANICS 


WHEN YOU WANT ANYTHING 


“We Analyze Everything” 


EXPERT WORK AND MANUFACTURING 
PROBLEMS A SPECIALTY 


The Bryant-Miner Laboratories 
355-357 Dearborn Street CHICAGO 


PATENTS SOLD 


ON COMMISSION 


if you wish to buy or sell a patent write for my booklet “Hor 
to Sell a Patent” or my list of patents for sale. 


E. L. PERKINS, President Inventors’ Exchange 
84 Broad Street BOSTON, MASS. 


Please mention Popular Mechanics when writing to advertisers. 
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SECURED PROMPTLY and with special 
P A | EN i S regard to the Legal Protection of the 
Invention. 
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 


Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors’ Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 


SHEPHERD & PARKER PaTENT LAWYERS 


Patents, Caveats, Trade Marks, Copyrights, Validity Reports, lafringeme:t Contests. Patent Suits Conducted in All States. 


References 3 peparing | the past 10 years Mr. Shepherd, of Shepherd & 
American Water Motor Co., Blum Shoe Co., Salisbury We have me Besttetion In any 
Tire Co., Winget Concrete Machine Co., Berkshire Spe- one having need of the services of a patent attorney 
cialty Co., Stewart Window Shade Co., Century Chem- c 
« 4 r. er on November I, . resign his position as 
ical Co., Riehmond Electric Co., National Electric Works, mes 
Murray Engineering Co., Globe Machine and Stamping 
Co., and Morgan Engineering Co. Address, 210 Dietz Bidg., WASHINGTON, D. C. 


AT ENTS GUARANTEED 


Protect Your Idea! Guide Book FREE 
Send sketches and description of invention for 
FREE SEARCH of Patent Office Records and 
Report as to patentability. HIGHEST REFERENCES 


E. E. VROOMAN 


LET ME SELL 
plai.ing how 
ma led FREE. 
YOUR PATENT: 
perience. 


Patent Sales exclusively, if you have a 
PATENT for sale, call on, of write 


WILLIAM E. HOYT 
PATENT SALES SPECIALIST 
290 J Broadway, New York City | 


PATENTS 


A i E AR IN THE Careful attention given to the prosecution of business before 


the patent office. Patemts procured and no attorney fee called 
for until patent is allowed. (25 years experience.) Write 
tor “Inventor’s Guide.” Address 


Valuable Book on Patents FREE. Tells how tosecure 

hem at low cost, How tosella Patent and What to 

nventors. u oney 

NEW BOOK FREE to sll whe eriten 


O'MEARA & BROCK, Patent Attys, 


918 F. STREET. WASHINGTON, D. C. 


PATENTS 


ISELL PATENTS 


CHARLES A. SCOTT 896 


REAL ESTATE 
BUSINESS. | Franklin H. Hough 


Atlantic Building, Washington, D.C. 


We will teach you the Real Estate, General Brokerage, and Insurance 
business and appoint you 


SPECIAL REPRESENTATIVE ATENT PROTECT YOUR IDEAS 


of the oldest and.largest co-operative real estate and brokerage com- ‘se P 
tn Send for INVENTOR's PRIMER, 


stan are making $3,0% to $10 000 a year without any NO PATENT, NO FE . 
investment of capital. Excellent opportunities open to YOU. By our 
system you can make money in a few weeks without interfering with Patent Advertised FREE. 


your present occupation MILO B STEVEN co Established 
A thorough Commercial Law Course free to each Representative, . Lh) 1864. 


Write for 62 page book free. 885 , vas 
ee t., A, D.C, 
The Cross Company, 376 Reaper Block, Chicago. D.C 


that PROTECT 
PATENT B. LACEY, Washington,0.6. Estab, 1869. 


WATSON E. COLEMAN 
Registered Patent Attorney 


626 F Street, N. W. WASHINGTON, D. Cc. G2 We give you PRooF of the money value of the 
Advice Free; Highest References; Best Service. patents we procure.—L. & L. 


GUARANTEED. PATENTS SECURED OR FEE RETURNED 
Send model or sketch for free report as to Patentability. Send 
for finest publications ever issued for free distribution “HOW TO 


OBTAIN A PATENT”, with 100 MECHANICAL MOVEMENTS 
illustrated and described, and “WHAT TO INVENT”, containing valuable LIST OF INVENTIONS WANTED. 


EVANS, WILKENS & CO. 


New York Offices: Mai H 
132 Nessau Street, New York, 


PATENTS 


Contains a dozen improvements upon the beautiful toned instruments hitherto 

made. Since 1868, when our firm was established, the WING PIANO has been 

admired for the sweet, pure tone produced even when played vigorously. The 1906 WING 

has so far surpassed even the fine 1905 WING that it would not be recognized by an expert 

musician as being from the same factory. We are willing to risk more dollars to prove this 

to you than it would cost you to come to our factory and listen for yourself, even if you live 
in California. Can we better show our faith and confidence? 


Anywhere on Trial—Free 

We pay the freight and other charges in advance—our funds—no money of our customersin advance. We place it in 
the smallest town in the United States just as freely as we wouldin New York City. There isabsolutely no risk, expense or 
annoyance. Youcan try it in your home for 20 days, get the opinion of your real and disinterested friends, can compare it 
with others. Then if you do not wish to keep it we will take it back, entirely atourexpense. In this way you will not be 
“talked into buying,’ as you may have been sometime to your lasting regret. Moreover, your friends and neighbors will 
not know on what terms or at what price you purchased. Agents disclose your business to make other sales. (You know 
how fast agents talk.) This, however, is of small importance compared to the beautiful, sweet tone you get in THE 1906 
WING PIANO. Even the saving of many dollars is of less importance. Any American home wants and DESERVES the 
best and sweetest. You have it only in THE 1906 WING PIANO. 


Sold Direct from the Factory and in No Other Way 

For this reason YOU SAVE FROM 875 TO #200. The WING PIANO you buy at wholesale—at the cost 
of making—with only our wholesale profit added. THERE’S TH& SAVING. Agents would have to be paid, 
ifwe had them. Salesrooms would have to be rented if we had them. Local advertising would have to be done 
and paid for. All this would increase the cost of the Piano, if we did it. By selling the Piano direct to you, 
We save you from 875 to $200. THE 1906 WING PIANO is in a class of its own and NEEDS no agent to talk 
forit. Its own sweet tone sells it. 


IN 38 YEARS OVER 40,000 WING PIANOS 
have been manufactured and sold. ey are recommended by thousands of satisfied purchasers in your State, and every one of 
the United States, by seven governors of States, musical colleges and schools, prominent orchestra leaders, music teachers and 
musicians. Our book contains names and addresses, arranged by States. 
THE INSTRUMENTAL ATTACHMENT 
enables any ordinary player to imitate perfectly the tones of the MANDOLIN, GUITAR, HARP, ZITHER and BANJO. This 
mmprovement is patented and can be had only in the Wing Piano. 

wo la 


NG PIANOS are made in our o rge factory—of choice materials throughout, by very experienced workmen. This ex- 
plains their great durability. 


A guarantee for 12 vears against any defect is given with every WING PIANO. We take old Pianos and Organs in fair ex- 
change. Easy monthly payments if desired. 


The We are one of the very few firms that have been in continuous business well toward a 
1906 half century. We have been studying and learning every year of the full thirty-eight. 
Wing But the very recent discoveries of our Mr. Wing, Senior, give THE 1906 WING 
PIANO such greatly increased vibiation that the slightest touch brings forth a sur- 
Piano prising quantity of round-musical scund. Even a young child—and before the first 
lesson —can produce this. They -herefore practice easily without fatigue and 
become players! THE 1906 WING PIANO Coes not require vigor or strength to make it 
respond. It is BUILT to be played upon by hinds as delicate as those of CHILDREN, 
but has such a reserve of power and vibration that it charms the adult pianist also. 
Many pianos you see advertised are now built to be played upon by foot power. Chil- 
dren do not become musicians on such pianos, but are worn out in the vain attempt. 
You and yours expect to live with your piano for a lifetime. You 
want its refining influence upon your home. If it is heavy touched and dull 
of speech no one will learn to play it. THE 1906 WING PIANO will be 
sent free to prove that it has more real life than any you have ever heard. 
YOU NEED THIS BOOK 

IF YOU INTEND TO BUY ANY PIANO, a book which gives you the information 
possessed by experts. It tells all about the different materials used, the way these 
are put together, what causes pianos toget out of repair. It makes the selection of a 
piano easy. It is absolutely the only book of its kind ever published. It contains 


many large pages and illustrations. Ifread carefully, it will make you a judge of 
piano quality. We send it free to anyone wishing to buy a piano. 
Send to-day while you think of it, a postal just giving your name 
and address, or send us the attached coupon, and the book of information; 
also full particulars about the Wing Piano, with prices, terms of 
segment, etc., Will be sentto you promptly by mail if youthink 


351-355 
West 13th Street 
New York City 


Send to the name 
and address written 
below, the book of Complete 
Information about Pianos, 
also prices and terms of pay- 
ment on Wing Pianos. 


ADVERTISING 
THE BEST BOOK ON AUTOS 


sTION 1269 


ce 


today. 


Hidls 


For Owners, Operators and Repairmen 
Giving complete instruction in the care, construction and opera- 
tion of all types of motor cars. 
paid to any address, Money retunded if not satisfactory. Order 
Catalog of machinists’ books free. 


THEO. AUDEL & CO., Publishers, 63 Fifth Ave., New York 


Fully illustrated. Price $2 post- 


TAUGHT 
BY MALL 


wil be as: THOUSANDS 
nished to re DO ARS 
our free illustrated LL 
A. ok. tells yon how IN THE POCKETS 
ur practical mall coure 
ses enable thousands to OF OURS 1 
earn good salaries and positions. We 
helped them do it. We can do the same 
for you. Courses_in Electrical Engineer- 
ing, Steam and Mechanical Engineering, 
tlectric Lighting, Railways, Telegraphy, 
Mechanical Drawing, Dynamo _Ten- 
ders, Motormen, Short Elect. Course. 
ew stu ts enroill n 
FREE provided, aidan a 
Reference Library and « setof Electrical Ap- 
paratus. Write for our free illustrated book. 
ELECTRICAL ENGINEER INSTITUTE 
Oept. 6. 240 AW. 23d St., Hew York 


DIES and DIEMAHING 


A shop book by a shop man and intended for shop work 


100 Pages. 100 Illustrations 
100 Cents. Send For It. 


J.L.LUCAS = Bridgeport, Ct. 


$ $ $ IN COMMERCIAL ART 
SUMMER SPARE HOURS 


If you have even average ability, 1 CAN TEACH 
You DRAWING. 1 have been successful myself as an 
artist and have trained a number of illustrators whose 
names are well known today 
A FULL YEAR'S ART INSTRUCTION FOR $30. 
| My illustrated book ‘A New Door to Success” gives full 
| information of my course. 


GRANT HAMILTON STUDIO 


Suite 732 Flatiron Building, NEW YORK CITY 


BUILD:YOUR QHN'BOAT 


BY THE BROOKS system 


10,686 novices— most of them with no tool ex- 

rience whatever—built boats by the Brooks Sys- 

m last year. Over fifty per cent have built 
their second boats. Many have established them- 
selves in the boat building business. 

If you can drive a nail and cut out a piece of mate- 
rial from a full sized pattern— you can build a Canoe 
—F *wboat—Sailboat—Launch—or Yacht—in 
your ieisure time—at home. 

The Brooks System consists of exact sized 

printed paper | of | part of the boat— 
Pith detailed tructions and working illus- 
trations showing each step of the work— an item- 
ized of material required and how to se- 

cure 

All you need is the patterns costing from $2.50 u 
and materials from $5.00 up. Only common house 
hold toolg required. 

We alsé furnish complete boats in the knock-down 
form—ready to put together. 
Satisfaction guaranteed or money refunded. 


OUR BIG FREE CATALOG 
tells how you can build boats all stylese—all sizes 


BROOKS BOAT MFG. Co. 


(Originators of the Pattern System of Bost Building.) 
3712 Ship Street, BAY CITY, MICH., U.S.A. 


Engineering 


Com plete and short courses, ing 
ing shops. Shop work from the beginning. Short 
courses in Steam and Electrical Engineering. Expenses low. 
Accomm odatiens the best. ng all year. Students may enter any time Correspondence 
steam and electrical cou 4 for catalogue. Mention course in which intereste:! 


HIGHLAND - ARK COLLEGE, Des Moines, Ia. 


| TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail os 
guarantee success. Only field not overcrowded 

instruction is unequaled because practical, al. | 
and thorough. Easy terms. Write he large catalogue. 


CHAS. J. STRONG, President 
DETROIT SCHOOL OF LETTERING 


DEPT. PM. DETROIT, MICH. 
“Oldest and Largest School of its Kind.” 


ELECTRICAL HANDBOOKS 


10 CENTS EACH 


1. How to Make a Dynamo 14. How to Make ® 1-8 H. P. Dy- 
2. How to Make a Telephone namo or Motor 

3. How to Make an Electric Motor 15. How to Make a Toy Motor 

4. How to Make a Storage Battery 16. How to Make an Electric Bell 
5. How to Make a Wimshurst 17. How to Make a Telegraph In- 


Electric Machine strument 


6. How to Make s Magneto Ma- 18. How to Wind Armatures 
chine 19. How to Wind Pield-Magnets 
7. How to Make a Medical Induc- 20. How to Make an Ammeter 
tion Coil 21. How to Make a Thermostat 
8. How to Make a Pocket Ac- 22. Motor Rotation 
cumulator 23. How to Make an Electric Sold- 
9. How to Makea Plunge Battery ering Iron 
10. How to Make # Voltmeter 24. How to Make s Small Electric 
ll. How to Make s Galvanometer Heater 
12. How to Make a Hand Dynamo 25. How to Make an Elec. Furnace 
13. How to Make a Talking Ma- 26. How to Make a Hand Feed Are 
chine 27. How to Makea Jump Spark Coil 


BUBIER PUB. CO. iyi 


BY MERELY SENDING A POST CARD 


on will receive by return mail, a catalog of books which is made up especially of volumes particu- 
urly adapted to General Reading, at unheard-of prices. This is just issued and contains aside from the 
above, many excellent Publisher’s Remainders, some good Americana, all offered because we need the 
room for our importations just being received. All we require is your name and address. 


the opportunity. 
THE BURROWS BROTHERS CO., 


Do not miss 


Dept. B, Cleveland, Ohio 
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1270 ADVERTISING SECTION 


Multiply This in Your Head 


Wouldn't you like to be able to figure this and hundreds of other similar | nn og in your head? Wouldn't 
you like to be able to add, subtract, multiply, and divide any problem almost tantly without writing any partial 
} Yooduct to be able to simply write the answer ? 


Our Free Book, “Rapid Calculation’’ 


tells you all about a method which will make you a master of figures. It tells of a system by which you can 
figure instantly the most intricate sums in your head ; handle groups of figures and fractions as easily as single 
whole figures ; in fact, cut the work of figuring in two. 


A better position and a large salary have come to hundreds who have read this book. If you want 
to better your position, to increase your salary, to make yourself worth more to yourself and your emp! yer, to hold 
the whip-hand in financial transactions, to make your work easy and interesting instead of tiresuiue, you should 
write for this book at once. It will cost you nothing but the trouble of asking for it. A postal will bring it to your 
very door. It may cost you a good position or a valuable promotion to negle: t this opportunity. Write for it 
to-day before you forget it. Address 


COMMERCIAL CORRESPONDENCE SCHOOLS, com: suiLoinc, 


ROCHESTER, Y. 


NEW BOOKS 


AMERICAN STATIONARY ENGINEERING.—By W. E. 
Crane. Cloth, 285 pp.; illust. Price, $2.00. The Derry- 
Collard Company, New York. Begins at the boiler room 
and takes in the whole power plant. Has complete exam- 
ination for a license. Practical throughout. 


ELEMENTS bf GAS ENGINE DESIGN..- By Sanford A. 
Moss, M. D. 197 pp. Price, cents. D. Van 
Nostrand, New. York. Presents in a conde nsed form all of 
the fundamental principles with which a designer of gas 
engines should be familiar. 


SELF-PROPELLED VEHICLES.—By James E. Homans, 
A. M. Cloth, 598 pp., illust. Theo. Audel & Co., New 
York. A _ practical treatise on the theory, construction, 
operation, care and management of all forms of automo- 
biles, including those driven by steam, gasoline and elec- 
tricity. Diagrams show the essential details of con- 
struction. 


TEXT-BOOK ON THE ‘STRENGTH OF MATERIALS.— 
By S. E. Slocum and E. L. Haneock,. Cloth, 314 pp.. 
illust. Price, $2.00. Ginn & Co., Boston. This work is 


WNY ’ rv AT , representative of the best modern ‘theory and practice, yet 
UWN YUUR OWN LABURATOR} sufficiently elementary for the use of studeyts of a junior 
zrade in technical and engineering schools. Accurate as 
For $35.00 we offer a complete electrical laboratory ore 
with manual giving illustrated directions for well as practical instructh n is aimed at. 
forming 85 experiments, covering the entire field of THE STEEL SQUARE AS A CACULATING MACHINE. 
Magnetism and Electricity. —By Albert Fair. Cloth, 81 pp., illust. Price, 5) cents. 
This laboratory ts now in use in over three thousand The Industrial Publication Company, New York. Explains 
of the best schools and colleges in America. It has how a great number of difficult problems in all branches of 
the endorsement of the foremost educators iu the land. mechanics may be solved with the steel siuare. 


With our illustrated manual it may be used in the home 


as well as in the school. TURNING AND BORING TAPERS.—By Fred H. Colvin. 


Price, 25 cents. One of a series of practical papers pub- 


q You cannot bea practical —_ I unless you study lished by the Derry-Collard Company, New York. 

with practical apparatus manutacture more 

|| educational apparatus than any other firm in America: The new CATALOGUE OF SCIENTIFIC AND TECH- 
| Our electrical laboratory is the best made. Write for NICAL BOOKS, for the season of 1906 and 1907, issued 


from the Scientific American office, is a work that should 
be in the hands of every person interested along these 


COLUMBIA SCHOOL SUPPLY CO, || iret. the ‘topics being arranged This 


makes it possible for one to find exactly what he wants in 


| our manual and proposition. 


the minimum of time. Anyone can obtain this catalogue 
Department E. INDIANAPOLIS, IND. free by sending his address to Munn & Co., 361 Broadway, 
’ New York. 


mvery newspaper, magazine, advertising feature of class room is incorporated in 
firm, publisher, engraving Souse needs art- student’s work; Complete set of eight 
ists. Ordinary weeking artists receive from art casts, male and female (100 Ibs. boxed) 
$25 to $100 a week; the finished artist given free with course. Satisfied students 
commands his own price. Women can do all over the world. Sincere investigators 
this work as well as men. We teach can examine regular lessons before enroll- 
Drawing—nothing else—‘‘at it’’ eight ment. We teach thoroughly by mail: 
years. Owing to flexibility of courses, Commercial Designing and qattering. 
each .student receives instructions shaped Newspaper, Magazine and Book Illus, 

to individual requirements, to cultivate and Caricature, Cartoon and Comic Drawing. 
develop ori inality and ‘‘get-ahead’’ abil- Mechanical Drawing, 

ity. est Lesson given first to determine Architectural a 

what you know; then you get training you Sheet Metal Pattern fting. 

need —elementary er advanced. Special Special School Teacher's Course. 

elective lessons given at student's option. Write and tell which course you wish to 
The Author of the Acme Courses is also study. We will send full information by 
Chief Instructor and gives his entire per- return mail. Do it now. ACME School of 
sonal attention to developing students. By Drawing, 195 Acme Bldg., Kalamagoo, Mich. 
ingenious original methods the ccmpetitive Correspondence or Resident Instruction. 


ADVERTISING SECTION 


=> 
RE It’s a trade easily learned. We will show you how absolutely FREE OF 
LEA CHARGE. Our comple e illustrated instructi n book enables you to do the 
- ~ - work at home, giving you every advantage of the apprentice. INSTRUC. 
TION BOOK AND COMPLETE OUTFIT OF TOULS BY EXPRESS, $5.50. Send for our large free catalogue 
of Watches, Diamonds, Jewelry, Clocks, Silverware, etc., with confidential discounts enabling you to buy goods at wholesale 
prices. We will alsosend you free of charge our Watchmakers’ Tool and Material Catalogue with illustrated instruction book. 
Write today. ROGERS, THURMAN & CO. 
36 to 42 Michigan Ave., Chicago, Ill., U.S, A. Jewelers’ Wholesale Supply MT onse 


BRADLEY POLYTECHNIC INSTITUTE 
Kad Formerly Parsons Horological Institute 
PEORIA, ILLINOIS, 
LARGEST and BEST WATCH SCHOOL 
IN AMERICA 
We teach Watch Work, Jewelry, Engraving, 
Clock Work, Optics. Tuition reasonable, 
Board and rooms near school at moderate 
rates 
Send for Catalog of Information 


making $150 monthly when taking individualinstructions from 


—- CHIEF DRAFTSMAN 


of large concern, who willin few months’ homestudy equip you 
fully with complete technical and practical knowledge enabling 
you to start at $20-$30 weekly salary and rapidly advancing. Fur- 
nish tools free of charge and steady position when completed. 
Easy terms and success guaranteed. Best trade with best future. 


Ad. CHIEF DRAFTSMAN, Div. 19, Engineers Equip’t Co. (tnc.) Chicago 


LEARN WATGHMAKING| OPERATORS NEEDE 

Refined, profitable labor—Competent men always in demand. We teach it ur school endorsed officia: 
shly in as many months as it formerly took years. Does away with W. U. Telegraph Co. & Railroads. 

a yrenticeship. Money earned while studying. Positions secured Total cost, tuition, board, room, 6 months’ course, $91, can be 


id for catalog | ‘at: 


How to Make a Paper Boat—Low to Make a Barrel K —— - - ——--— -— | 


toat—How to Make a Water Wheel—How to Make 
Your Own Fishing Tackle—Temporary Camps and 
How to Build Them—Permanent Camps and How to | \% 
Build Them—How to Build an Imitation Street Car Bie 

a Miniature Windmill—How to Build an Ice Boat—/ ii ‘ 

Novel Burglar Alarm—A Mechanical Ventriloquist and 9) |i Pi MECHANICS 


llow to Make It—How to Make a Boot-Blacking Cabi- 


£ 


net—Renewing Dry Batteries—How to Make Water HAIN ¢ 

Motors—How to Make ‘Antique’ Clocks from Up-to- FOR | 
date Materials—Lettering a Clock Dial—How to Make ‘ 

a Windmill of One or Two Horsepower—lilow to Make | re 

a Trap for Rabbits, Rats and to Make a 
Small Searchlight—Kites of Many Kinds and How to | YOUNG AMERICA ; 
Make Them—Jug Fishing—How to Do Ornamental ij | 

Iron Work—Ornamental Metal Guards for Open Fire- Bij ag ok 

places—How to Make a Propelling Vehicle—lIlow to 

ons—How to Make a Hectograph—Usefu rticles 
and Ornaments Made of Old Bicycle Parts—Devices How to Build 
for Winter Sports, How to Make and Use Them— jj} ~ ae 


Coasting Sleds, Chair Sleighs, Toboggan Slides and 


| } BOATS WADLER MOTORS, WIND MILLS, SEARCHLIGHT. 
Skis—How to Make Rubber Stamps—How to Make | 
| 


ALARM, ICE BOAT, WATER 
CAMPS, CLOCKS, FISH 

NG TACKLE, KITES, IMITATION 
STREET. CAR LINE, ETC., 


a Baggage Carrier for Bicycles—A Water Candle- 
stick—Boy’s Hand-Power Auto, How Mode—How to 
Make a Pair of Dumb-Bells—How to Rid Your Yard 
of Cats—iow to Make an Easel—To Light a Gas- 
light Without Matches—Things a Boy Can Make Out #}|)) 
of Old Bicycle Parts—How to Make a Wind Pro- #} | 


peller—Photographing from a Captive Balloon—How 
to Make a Simple Burglar Alarm—To Make a Binder 
for Popular Mechanics—How to Make a Hammock— §})},) 
Electric Rat Exterminator—How to Make a Miniature 
Steam Turbine—How to See Through Your Hand— 
How to Make a Wood-Turning Lathe Out of an Old f})\')| 
Sewing Machine—How to Remove Stains from Marble 
—How to Make a Turbine Engine—How to Make a | from Peeler 

i} 


Lead Cannon—How to Make a Wireless Telegraph Hilt | 
System—How to Make a Toy Battery Motor Lift a POPULAR MECHANICS § 
10-Ib. Weight—To Renew Old Dry Batteries—Weather- 
proofing for Tents—Ilow to Make an Electric Furnace 
Regulator-—How to Make a Simple Fire Alarm—How | 
to Make a Bell Tent—Enameling a Bicycle Frame— } 


A Practical Camera for Fifty Cents—How to Make §)\//iii— ; 4 
a Very Simple Turbine—Power of Small Coils for i i cy BPRICE 25 CENTS 4 
Sending Wireless Messages—Ringing a Bell by ‘Touch- $2. 
ing a Gas Jet—How to Build an Electric Engine— he 
Novel Electric Motor—How to Make a Sailomobile— 


How to Make a Novel Burglar Alarm—Simple X-Ray 
- a Merry-Go-Round—Another 
lectric Motor—Use for an Old Clock—To Make an : 

Electric Piano—How to Make a Telegraph Instrument Your Newsdealer will order it for you or sent postpaid for 
and Buzzer—How to Build a Model Yacht—How a 25 cents by the publishers, Popular Mechanics, 160 Wash- 


Boy [nilt a Complete Miniature Railroad. ington Street, Chicago. 
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Won't Cost You A Cent 


$ Wear the BEST Tailor-Made 


SUIT or 
OvERCOAT 
ALL YOU need to do is to 


get two men to write us, 
mentioning yourname— 
WE WILL DO THE REST 

We will send you and 
them our latest samples 
for suits and overcoats, 
and if they order you 
will receive from us a 
$12.50 suit or overcoat 
of your selection which 
won’t cost you acent. 


GENTS’ OUTFITTING CO. 


Dept. L3 242-244 Market St. 
CHICAGO 


Do You Shave Yourself? 


Then you know what it means to have 
the bristles coming out of your shaving 
brush, sticking in the lather and — 
on the face. Can you realize how muc 
easier and Dye pw it will be to shave 
with the rightkindofabrush? The new 
Everiasting alumivum shaving 
brush is made s» that the bairs can 
never come out; by a new method they 
are riveted with an aluminum ferrule. 
Use the brush a year, then try to pull the 
bristles out. If you can pull out a single 
bristle, we'll give you a new brush free. 
This is our positive guarantee, Brush 
is made of very best French bristles, ce- 
mented and set in pure aluminum fer- 
rule with a black ebony handle. Intro- 
ductory mann facturer’s price, French 
Bristle, 25c; Pure Badger, $1.50. 
FRENCH 


RE 
BRISTLE ALUMINUM BRUSH Co. 
25e 


283 E. Madison Street, Chicago. $1.50 


ADVERTISING SECTION 


YOUR GIFT 


Manufacturer's Brokers have lot of beautiful, 
high grade, SOLID GULD, full jeweled, ladies 
watches, fresh from the factory, Useful, 
dainty, aristocratic. Material, work- 
manship. and finish, the best. 
Positively the biggest $12.00 value 
a jeweler can offer. 

While they last $ 6 85 
Gift time is here, ° 

better take advantage of this 
offer while it lasts. Send money 
order at once, If don’t suit, price 
refunded, A FEW MEN’S, new 


thin model, gold filled, same price. 
[ustrations on request, 


HUNT & McCRE, Brokers, 150 Nassau St., New York 


of any Lewis violin, quttes, mandolin, banjo, or other 
\stringed instrument, flute or ciarinet, now sold direct 
Lewis instruments have been made for a generation in 
our workshops in Chicago, U.8. A., Elsleben and Sch!! 

(Germany) and Pedrona * (Italy ). You ris: 
nothing in ordering and you can now save 50% ani 
more—all teachers’ and dealers’ discounts. You know 
that Lewis instruments have long been regarded 
as the standard. Do not miss this ten days’ trial offer 
aie today for our beautifully illustrated free catalog No. 156A 


Wm. M, Lewis & Son (Est. 1869) 220 Wabash Ave., Chicago——— 
BANDMEN I — Clarinets and Flutes at Wholesale Prices! 


COMBINATION 
POCKET KNIFE GAFF 
HOOK.—tThis device wil! 
instantly appeal to all 
fishermen, who have had 
difficulty in landing larg: 
fish and who object to the 
inconveniences of the ordi 
nary gaff hook. When 
not in use this gaff hook 
will fold within its han 
dle the same as the knife 
blade which, it may be 


seen, hinges upon the same rivet. 


@@ — 

CALF CHEWS DYNAMITE: EXPLODES.—For real 
original, thrilling stories Kansas continues to hold the 
record. The latest involves a calf who ate three sticks 
of dynamite, and at the last moment bit on a cap which 
let off the explosive, and thus furnished the material for 
a remnant calf sale. 


NEW CATALOGS RECEIVED 


STANDARD ENGINE LATHES, 36 pp.: Fay & Scott, 
Dexter, Maine. 


THE TYPE FOUNDER, 24 pp.: Barnhart Bros. & 
Spindler, Chicago. 


RAILWAY SUPPLIES, 232 pp.: General Electric Com- 
pany, Schenectady, N. . 


BUCKEYE ELECTRIC BLUE PRINTING MACHINES 
16 pp.: Buckeye Engine Company, Salem, Ohio. 


HAIR 


sample box of the remedy 


| STOP FALLING 


There is but one way to tell the reason of baldness and falling 
hair and that is by a microscopic examination of the hair. The par- 
ticular disease with which your scalp is afflicted must be known be- 
fore it can be intelligently treated. The use of dandruff cures and 
hair tonics, without knowing the specific cause of your disease, is like 
taxing medicine without knowing what you are trying to cure. Send 
a few fallen hairs from your combings to Prof. J. H. Austin, the 
celebrated Bacteriologist, 
diagnosis of your case, a booklet on care of the hair and scalp, anda 


Enclose 2c postage and write to-day. 
PROF. J. H. AUSTIN, 


CONSULT ME BEFORE 
IT IS TOO LATE 


who will send you, absolutely free, a 


which he will prepare specially for you. 


1107 McVicker’s Theatre Bidg., CHICAGO, ILL. 


Please mention Popular Mechanics when writing to advertisers. 
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—A Choice Xmas Gift 


at more appropriate present can s lady or gentleman give than this beautifal Library 
| It is a decided Mission type, made almost exclusively with mortises, tenons and keys i 
| top is 32 x 60 inches; posts are 4 1-2 inches square, attractive design, handsome in every 
j t and of massive appearance; especially suited for library, sitting room or oftice 

, SPECIAL HOLIDAY OFFER, we will ship this table knock-down (weighs 160 Ibs.) on re- 
of $9.57; regular price $12.50. Any person can set the table up. Satisfaction guaranteed ' 
ney refunded. I:hustrated catalogue showing 125 designs of Mission and Arts and Crafts 
ture at one-fifth the usual cost mailed free on request 


The NEW WAY FURNITURE CO., 1223 Jefferson Ave., DETROIT, MICH- 


Plumbing Supplies| Make 


AT WHOLESALE 


| YOur Money 

onevery article, write for my free 
illustrated Catalog. Shipments 


promptly made from a very com- 


No. 370 
Library 
Table 


plete stock of new latest pattern Fortunes are being made by those who know how, when 
xis. Small orders are as care- and where to invest 
fully handled as large ones. It is our business to know a good Investment. Those 
who have followed our advice bave made money. We 
B, P, KAROL, 935 W. Harrison St., Chicago ill. recommended Mohawk Mining Stock at 50c. It has sold 
9 since at $9.50. Those who bought Silver Pick on our ad 


vice doubled their money in less than 60 days. Another 
stock we recommended advanced 100 per cent in less than 


seaso | 30 days, Wenow recommend Nevada Star at lic. Buy 
The n is here to | it, and boy all you can afford to carry. We have care- 
fully investigated this and we do not believe that you will 
K NEY ever have a better chance to make a large fortune 
a small beginning than right now in the stock 
Get started early. es 
$40 to $75 | § Nevada Star Mining Co. 
A WEEK At 10 Cents Per Share. 
Sun Par Value $1.00, fully paid and non-assessable. 
Nevada ia considered the greatest mining state in this 
Steam Peanut Roasters country. Greenwater, Maggie Creek, Bullfrog, Goldfield 
and Tonopah districts are bo.ming. Now is your time to 
and Corn Poppers buy for large profits before prices go up on the jump. 
Buy Nevada Star atofice. The allotment offered at lic, 


within & deys. Instalment payments if desired, 
A few dollars a month may start you on the road to a for- 
tune. Send for free illustrated Nevada prospectus and 
full information. 


687-689 Fulton St. 
Catalog Free. ; CHICAGO 


| is small, a d will no doubt be snapped up quickly, as the 
S. DUNBAR & CO. | prospects seem good to make 100 per cent profit or more 
| 


IT PAYS BIG F. A. MEIDINGER, President 


Public With 


NO EXPERIENCE NECESSARY our tn 
ik and ‘Business Guide” tells a,j. 


Wo farnish Comp lete Outfits with Big Adver- 

tising Posters,etc. Humvrous dramas brimful 

7 of fun, travel, history, religion, temperance 

work and songs illustrated. One man can doit. 
yy in any locality for 


Be Your Own Boss! 
a man with a little money to show in churches, 


school houses, tolge halls, theatres, ete, | MANY MAKE $2,000.00 A YEAR. You have the 
Profits $10 to over $100 per night, Others same chance. Start a mail order business athome. We tell you 
do it, why not you? It's easy; — to us how Money coming in daily. Very good profits. hverything 
and we'll tell you how. urnished. Write at once for our “Starter” and FREE particulars, 


AMUSEMENT SUPPLY CO., 471 Chemicat Bank Bldg., “CHICAGO. - M. KRUEGER CO., 155 Washington Street, Chicago, Ill. 


__ Electrical Scientific Novelties 


=> All boys like toown their own Railroad. We have supplied 
3 > the Christmas Trade for years with carload lots of 


SS Models of Railways, Motors, Dynamos, 
Locomotives, Trolley Cars, 


Miniature Lamps, Ete. 


Equipped with dry batteries, noacids 
or liquids used, perfectly safe and 
harmiess. Practical and durable in- 

ventions, most amusing and instructive 
Prices from $1.00 up. Illustraved bookletsent FRE E. 


THE CARLISLE & FINCH CO., 7° E. Clifton Ave., Cincinnati, 0. 


Leraest Manufacturers Electric.! Novelties in the World. 


Please mention Popular Mechanics when writing to advertisers. 
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Just the thing for any one 
who draws or has ambition to learn how. 


— 

Does the work of This 3 

Compass, T-Square, Protractor, INustration © 

Triangles, Rule and Scale. Always is 7; 

ready wherever you are. An absolute necessity tothose % size. 3 

who already have tools mentioned. A money-saver to the . —4 

man who has to purchase instruments. Finished in special grade la 

Aluminum, finely polished, or German Silver, preferred, 

and money back if you’re not delighted, oot Livi ADY MF CO. = 

& CUBAN PRIEST WEATHER EXPERT.—Father Ganev iti 

as z head of the storm signal service maintained by the observa- 

abe s tory of Belen College, Havana, gave to the United States 

ees ee Weather Bureau the first intimation it had of the West 

y~ = 3 Indian hurricane Fully a day and a half in advance of 

pei Fs} PS the storm he telegraphed to the Weather Bureau from 

@ su 3 Havana that a severe hurricane would pass between Cuba 

and Florida. 

== 8 This was fully borne out by the later developments. 

Lense Father Gangoiti thereby has added to the prestige which 

ae™pe he already, enjoys as the foremost living authority on 
ee West Indian storms. 

wches The Belen College storm signal service was founded by 

ene ss ; a Jesuit, Father Vines, more than thirty years ago. It is 

| Inaintained by subscriptions from Havana merchants end 

g¥ Fs shipping interests, which enable the observatory to receive 

- lee daily barometer readings and reports of conditions from 

Sfeus | various points in Cuba and other West Indian islands. The 

g753 | system of storm prediction is much the same as is followed 

=‘ Bz} | at weather stations all over the world. Father Vines died 

5 osme in 1892, leaving several works on West Indian storms 

Zs FRITZ & GOELDEL MFG. co., g£oitl succeedec iim, and as te egraph ¢ and cable communi- 

= cation has been extended the Belen storm signal service has 

2==F 99 Alabama Street, Grand Rapids, Mich. been perfected. Father Gangoiti predicted well in advance 


the storm which caused the Galveston flood. 
© 
When you have a box of matches 
And you want to strike a light, 
Though the wind and rain may buffet, 
Your pipe will glow all right; 


But, I want to know, why is it 


LEARNED BY ANY MAN OR BOY AT HOME, When ‘tis calm all about, 


Smallcost Send to-day 2c. stamp for particulars and proof. as pe match is all you boast of, 
0. A. Smith, Room 103, 2040 Knoxville Ave., Peoria, Ill. Go 
D | t t 4 —Motor Boat. 
rawing ns ru men WHO GOT THE cow? Said a lawyer: had a c: 
4 . @ | in a nearby parish in which a man was arrested for stea 
+ and Materials a | a <9 He was — over for the — jar on pre 
a inary earing an 1 sent for me. is letter ran s 
7 | thing like this: 
: | MOST COMPLETE ASSORTMENT : | ‘Dear Sir—I am in Jale and the man sayes I am likely 
a ALL GOODS WA RRANTED a | to go to the pen. I did not steel the cowe and I am pur 
' | fuctly innercent. Please gete me out, if it are the last act 
7 Richter Instruments of Precision ; | of yure life. This is not a nice place. Please do get 
out. 1 think I can pay you sum day. I did not steel thes 
' None better. ener mechanical @ | cowe. Tell the Judge that. And If You get me off free 
merits cha — criticism. B | 1 am willing to do all I Can for you. If you do I will 
Blue Print Papers, Vandyke Solar Paper give you the cowe. Yours truly, Bill Smith.’ 
Write for Catalogue ‘‘P,”’ 416 pages | Orleans Times-Democrat. 
| PAPER GAS PIPES. _} Mantia paper is cut in strips of 
+ EUGENE DIETZGEN co. : the length the pipe is to be. the strips are put in a 
181 Monroe St., 1196121 W. 234 St ceiver filled with fused asphalt and rolled solidly and 
' Chicago New York e formly around a core of iron, until of the proper thickness 
— 145 Bar St @ | The paper pipe is then subjected to pressure, after whic! 
' 14 First Street, onne St. g | is covered with sand and the whole cooled in water. 1 
# San Franciseo New Orlean 3 iron core is then removed, leaving a watertight pipe. 


KEUFFEL & ESSER COMPANY 


OF NEW YORK 
111 East Madison Street Chicago 


DRAWING MATERIAIS 
SURVEYING INSTRUMENTS 


Write for particulars about our new [lechanics 
Steel Tape Rule. 


Please mention Popular Mechanics when writing to advertisers. 


— 
| 


34 | 
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The Sun Never Sets 
WHERE THE 


BRILLIANT LAMP BURNS 


nd no other light is half so good or cheap. 
it's economy to use them—a ring of 50 to 
75 per cent over any other artificial 
light, which is demonstrated by the 
many thousands in use all over the 
world for the last nine years. Writefor | 
lr. M. catalogue; it tells all about them 
and our systems. 
GAS LAMP CO. 
2 State St., Chicago, Ill. 


001 


“HOW TO REMEMBER” 


Sent Free to Readers of this Publication 


You are no greater intellectually than 
THEN your memory. Easy, inexpensive. Increases 
KEY TO" income; gives ready memory for faces, names, 
SUCCESS ™ business details, studies, conversation; develops will, 


public speaking, ‘personality 
hool 705 K 


Send for Free Booklet. 
Dickson Memory Sc 5 icago 


imball Hall, 


3 Horse Shoe pocket piece puzzle. 
Carry it for luck and an enter- 
tainer. Ic a set, 3 sets for We 


with Booklet of all good puzzles. 


WESTERN PUZZLE CO. ,333 Jackson St. St. Paul, Minn. 


Write for our free booklet — 
“HOW TO BE A 


WATCHMAKER” 
Stone's School of Watchmaking 
903 Globe Building, 

ST. PAUL, - MINN. 


BE A 


WATCHMAKER. 


LEARN RIGHT WHILE YOU'RE AT IT 

A fall and complete course of instruction in Lake and Ocean Nevigs- 
tion, Also Marine and Stationary Engineering. Special branches taagot 
those desiring to qualify themecives for bette” posi‘ions in the Marine 
Bervice, Stodents taught by correspondence. Students may begin at 
any time. Diplomas will be issued to all graduates passing estisfectory 
Busi examinations, Sead for circular. 


CHICAGO NAUTICAL SCHOOL 
10th Year 
1624 Masonic Temple - - Chicago, 
W. J. WILSON, Principal 
Late Lieutenant, U. 8. N.) 


WATCHMAKING PAYS 


50 Million Timepi ues to be Repaired! 

Accurate time an abso lute necessity inthe 
business world. When “time is money, 

the watchmaker gets his share of profit. 


Learn Watchmaking udme 


y the De Selms Chart System, copyright 
ed and patented. Simple, pratical, up-to- 
the- minato. Positions for graduates, 

Booklet Free Write today.’ 
The De Selms Watch School, Dept.28, Attica, {nd. 


H SALAI and all expenses 
te men with 4 

ASH our Guarante oultry and Stoc 

dies. Send for contract; we mean business and furnish 


best references. @. R. BIGLER €CO,, X 354, Springfield, LL. 
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FOR CHRISTMAS 


Our novelties are not toys—but are useful, prac- 
tical and durable. Appropriate and pleasing for 
Christmas gifts for men, women and children— 
hundreds of delightful Christmas suggestions in 
our handsome catalog—write for it today. 

The ‘“‘Magic’’ Pocket Searchlight, shown in illus- 
tration above, is very useful for clergymen, farm- 
ers, plumbers, miners, railroad men, bankers, hunt- 
ers, travelers—in the home—in fact, everywhere a 
bright, safe light is wanted. No heat, matches, 
chemicals. Operated by dry batteries. Does not 
break—lasts for years. Only 75c complete. Many 
other styles and prices. 

Electric Clocks—good timekeepers, handsome, 
ornamental, all styles and prices from $3.50 up. 

Motors in every style, size and price from 75c up. 

Electric Locomotives, trains and trolleys, with 
tracks, switches, bridges, etc. No better plaything 
can be found for your child. From $3.50 up. 

Electric Walking Cane—An unusually attractive 
novelty. Is a handsome cane and in addition has 
a bright searchlight. Price $5.00. 

Electric Candies—in hundreds of styles. Very 
attractive for parlor, library, dining room, dress- 
ing room, etc. From $3.50 up. 

Learn Telegraphy—complete outfit, high-grade 
telegraph key, sounder, battery, wire and complete 
instructions for learning. Only $2.25. 

A Private Telephone, guaranteed to ring and 
talk a distance of 1,000 feet, including wires, screws, 
staples, two complete instruments and instructions 
for installing, only $7.00. ply 

Our New Catalog illustrates and describes a 
over 100 other novel and useful electrical j 
novelties ranging in price from 75c to $30.00. 

We want you to see it. Sent free on request. 
Write today. 

Agents make big money quickly selling our 
goods. No experience necessary. Write to- 
day for particulars. 


J.W. SCRIBNER CO., 
305 Niagera St., 
TONAWANDA, Y, 


— 


ELCCTRIC LOCOMOTIVE 


WALKING CANE. 


‘Telimeo No. com- 
plete experimental out 
fit, comprising one inch 


spark coil, balls, key 
ohm relay, Coherer and 
autom. decoherer, 5 cel'« 
battery, wiring, conne: 
tions, instructions, diagrams, etc. Will workuptoamile. Price $13 
Agents wanted. New Catalog of European and American Electrical Nov- 
elties. 


ELECTRO IMPORTING CO., 87 Warren St., New York 


DO YOU 


WANT TO MAKE MONEY? 


J. L. ULLRICH &CO., 


Agents wanted to sell our STYLOGRAPHIC and FOUNTAIN PENS. 
Write for Catalogue and Agents’ Discount. 


27 Thames St., New York, N Y. 


Please mention Popular Mechanics when writing to advertisers. 
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THE “BEST” LIGHT 


Makes and burns its own gas. 
Produces 100 to 2,000 candle pow- 
er light. Brighter than electricity or 
acetylene and cheaper than kerosene. 
Saving affected by its use quickly 
pays for it. Absolutely Safe. 
No Dit, Smoke or 
Odor. Agencies 
all over the 
world, 
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THE “BEST” LIGHT 


Is made in over 100 different styles 
for all purposes, for in and outdoor use, 
to suit the fancies and pocketbooks of 
Every lamp warranted. More 
“Best” lamps in use than all 
other makes combined. 


Agents wanted everywhere. 
Write for Catalog. 
THE BEST LIGHT CO., 
24 5thSt, 
CANTON, 
OHIO. 


WE WILL SEND THIS 


MAGNETO 
ENGINE 


Postpaid to any Address in the 
Jnited States 
express pain ror ODOC 
Upon receipt of price shown, we 
we will send any of the foliowing 
articles, all charges prepaid: 
Parts of Magneto Engine as 
above, ready to assemble, 65c 
Miniature Incandescent Rattery 
PATENT PENDING Lamps, any style, voltage or 
Motor, with pinion, ready to 
Motor Parts, ready’ toassemble 40c 
Electric Railways.. ...2.50 to 50.00 
Electric Boats... 5.00 and 10.00 
We sell Parts of Electric” Toys, ‘viz.:" ‘Wheels, Axles, 
Brushes, Trucks, Commutators, etc., ete. Above are 
Prices to Mechanics only. 


Our $20. 00 Lecometite with Electric Headlight. 
Send Stamp for Our Large Free Catalogue. 
AGENTS WANTED. 


Special offer to boys who will Ld oudire for us. 
Get a Railroad FRE 


NEW YORK ELECTRIC WORKS,” 


SELLS INVENTION FOR MILLION.—From the position 
of fireman on a railroad at a salary of $60 a month to the 


seller of a patent for a steam turbine engine for $975.(«)) 
is the change in the position of James F. Devlin, of the 
Northwestern road, is the report from Duluth. The draft 
for $975,000 was turned over to Devlin one morning by 
Attorney A. L. Walch, of Lawson, Walch & Lawson, of 
New York, who purchased the patent for the North Germaon 
Lloyd Steamship Company. An agreement was signed by 
Devlin by which he will receive $100 a day for fifty days 


to superintend the construction of the first engine. 


PHOTOS 


12 FoR 25c. 


Send your photo with 25 cts. and 
2c. stamp for return postage and get 
Doz. Finishedand 
Mounted Photos. Your photo 
returned unharmed. Or 12 Postal 
Cards with your photo onfor 50 cts. 
The Color Photo Type Co. 
Box 414, Springfield, Ohio 


$3.50 EACH (former price $6.00) 


We ore closing out the last of a job 
lot of P. W. motors at a sacrifice price 
of $3.50 each, complete, ready to run. 
These are bi-polar motors, with lam- 
inated armatures and bronze bases. 
Will develop about 1-40 horse power. 
They run well on from 1 to 6 cells dry 
battery, A great bert in and there are 
only a few left. ORDER TO-DAY if you 
want a gcod motor cheap. PARSELL & 
WEED, 129 W. 3ist St., N. Y. City. 


USE 
POPULAR MECHANICS’ 
“CLASSIFIED” 


FOR 
‘“NULITE” HOME, 
STORE 
The ANt 
VAPOR STREET 
LAMPS Agents are 

We manufacture Table Coining 
Lamps, Wall Lamps,Chande- Money 
liers, Store and Street Lamp and Systems. 


our Free Catalogue and Prices. 


The Largest Line on the Market. Write for 


CHICAGO SOLAR LIGHT CO., Dept. C. CHICAGO | 


Geisha Diamonds 


THE LATEST SCIENTIFIC DISCOVERY 
4 Bright, sparkling, beautiful. For brilliancy 
\V4) they equal the genuine, standing all test ond 
AS uzzle experts. One twentieth the expense 
—_ Rent free with privilege of examination. 
/ , For particulars, prices, etc., address 


THE R, GREIG MFG. & IMPT, CO. 
Dept H, 201 E. Yan Buren Street, - Chicago, Ill 


Incandescent Gasoline 


Makes and burns its owa gas without odor, grease, bother. Beautifully ~ 
decorative fixtures. Conforms to insurance underwriters’ rules. 


| 
Orn YEAR OF SUCCESS 4 


| 

1} 

We Want Agents Es 2 | 

Get up Club and receive special discount. Get Catalog. a ae 


SUN VAPOR LIGHT CO. Box 118, Canton, 0. 
Licensee of the Campbell patent. 


Please mention Popular Mechanics when writing to advertisers, 
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By JOS. G. BRANCH, B. S., M. E. 


Chief of the Department of Inspection Boilers and Elevators. Member of the Board of Examining Engineers 
for the City of St. Louis. Member of the American Society of Mechanical Engineers, Etc. 


Author of “Heat and Light from Municipal and Other Waste,” Etc. 


“A Great Book by a Great Engineer.” 
STATIONARY ENGINEERING 


A REFERENCE and TEXT BOOK Written Expresstly for 
Stationary Engineers and Firemen 
ALSO 
MECHANICAL ENGINEERS CONSULTING ENGINEERS 
ELECTRICAL ENGINEERS UNIVERSITIES AND SCHOOLS t 
Over 900 pages, 300 full page illustrations covering Boilers, Combustion, Heating 
Systems and Plants, Engines, Pumps, Electricity, Kievators, Mechanical 
ion Refrigeration, with Complete Forms and Specifications for every 
le character of Boiler and Engine, with the Lay-out of Steam 
why Plants; also the Leading State and City Regulations for 
the the Inspection of Boilers and the Licensing 
ift of Engineers and Firemen. 
QUESTIONS with ANSWERS FOLLOW EACH CHAPTER 
win cof 
by 
PRICE, $3.50 POSTPAID 
The National Equipment Co., sates agents 
930 HOLLAND BUILDING, ST. LOUIS, MO. 
“The most practical book yet written.” ‘The most complete and «xplanatory of them all.” “A perfect index.” . 
AGENTS WANTED 
Wivanco Tool Cabinets 
fl le? Full size tools; best quality; fully war- 
S W ranted and sharpened ready for use 
He’s one of the highest. 
authorities in the world 
on Engineering. 
: His books are written in 
ian plain language for plain 
people. 
S His motto is a “Written 
expressly so you can un- 
derstand 
Engineers endorse his 
works because he tells 
=n the truth. 
nd y . . Also assortment of nails, screws, tacks, screw eyes, etc., in drawer 
ion. tinges, cylinder lock, and special brass too astenings ‘ On 
because he makes the ILLUSTRATED CATALOGUE OF TOOL HES, 
wi A ? 
; fe logue No. 91 gives prices and illustrations on over 30,000 things that mos 
trade. families for full of Holiday arty ns from 
‘we cover to cover. It contains a larger variety of labor-saving, money-saving 
You ought to know more about lower prices than} e in any 
illustrated matter FREE. We pub- = as well profitable ~ | 
| uvers Guide costs us (Mi te rio yut we will send itto you postpa: H 
lish Swingle’s books. FREE OF CHARGE WRITE FOR IT TODAY. Buy of us and 
omis at lowest prces. Prompt shipments, low freight and express rates 
SQUARE bi AL ry WE SELL RELIABLE GOODS ONLY 
| Frederick J. Drake & Co. We guarantee satisfaction or refund your money 
WHITE, VAN GLAHN & CO. 
350 Wabash Ave. :: Chicago, Ill. 30 Chatham Square, (fstablishea 1810) NEW YORK CITY 
THE OLDEST MAIL ORDER HOUSE IN AMERICA i 


Please mention Popular Mechanics when writing to advertisers. 
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INCREASE YOUR HEIGHT 


There is no longer any excuse for any man or woman to look 
short or stunted. By the Cartilage system you can add from 2to 5 
inches to your height, in a natural way, safely, quickly, permanently 
and privately in your own home. It involves no drugs or medical 
treatment, no electricity or operation, no hard work or unpleasant 
features, no loss of time and almost no expense. And while it is in- 
creasing your height, it will also give you better health, greater 
energy, more nerve force, as well as broaden your shouldres and 
improve the proportions of your whole figure. 

Her S Ask your doctor to turn the X-Rays on the 

e€ is §rroot. body of some friend. Ask himto point out the 
23 vertebre sections of the backbone and notice the 23 cushions of 
cartilage between. You will find about 19 inches of this cartilage 
between the head and the feet, and the doctor will tell you that it is 
elastic and fibrous like muscle. 

Now, by the Cartilage system, this Cartilage is increased in thick- 
ness by exercise, just as muscles are increased by exercise, only by 
the Cartilage system the exercising of the cartilage is automatic, 
with no hard work and aseasy as rocking ina rocker. You can in- 
crease the muscles in size 75 per cent. You need increase the Carti- 
lage in thickness only 15 per cent., toadd 2% inches to your height, 
a very common occurrence. Wouldn’t you like that added, 2% 
inches, or more, or even half of it? It would enable you to see well 
in a crowd, in church or at the theatre; to walk without embarrass- 
ment with a taller person, to dance better and give you all the ad- 
vantages of being well ad 

n order that all short persons may obtain 
More Proof Free. the increased have 
wae a book which gives scientific proof, of how it is done and 
ull information how you can add from two to five inches to your 
height in this simple, safe and easy way. This book, together with 
endorsements from physicians and surgeons, gymnasium and mili- 
tary directors, schools and colleges, will be sent free of charge to 
any short poreen who asks for it. 
rite for it to-day. If you are too short, you cannot afford not to ask for this 


free book, It explains all. Simply address your letter to The Cartilage Co.,19 R, 
Unity Bldg , Rochester. N. Y. 

P. 8.—The reason that others are not advertising this simple method, is that the 
Cartilage Systemis protected by the Patents inthe United States and in every 
other important country in the world 4 


HOW TO PICK A SUPERINTENDENT.—‘‘Because he 
ean run the factory more like I would run it myself were 


4 I able to oversee all its details than any man I could find, 
a a irror ac ory that’s why I made him my superintendent,’’ remarked a 


prominent American manufacturer the other day. And 


j k and bi fits in this t that’s a good reason, although it may sound a little 
wore. egotistical before you think it over. But think it over a 
$2.00 TO $5.00. little and you'll see that it’s sane and just. 


You can silver a glass of this size for 20 cents. A moment's 
thought will show you the immense profits. 
The expense of going into this business is but a trifle as you 


In the first place, a man’s business is the product of his 
own work, not the product of the work of a lot of clever 


assistants or workmen. They all count, of course, but it’s 
tan the mostly the old man in the office. The business gets to 
home in your own kitchen. amount to something or it don't, according entirely to his 
We have sold our renowned processes for years, hundreds of ability or lack of it. By the time a business is established 
them, for $1.00 to $2.00, and they are worth the money. as this one is it is running along smoothly (or it wouldn't 
Special price now 50 cents be running at all), and unless a mighty big change of 

{for a short time only) if you will return this advertisement with system is going to be made it isn’t desirable that there 


your order. 
We also tell you, FREE OF CHARGE, how to Emboss, Grind, 
Foil, Gold Leaf, Frost, Chip and make Imitation Stained Glass. 


be any change at all. So when it becomes necessary to 
hire a new superintendent the idea is to get one who'll run 


How to Transfer Photos on Glass, How to Bore Holes in Glass and things pretty much as the old man himself would run them 

Cut Skylights. All the above and more for the small sum of 50 if he were on the spot. 

CENTS. Money back if you are not pleased. It has been my theory always that the man who can 
judge men is the proper kind of a man to make a superin- 

Dept. 1. G. t.. PATTERSON & CO., Chicago, Il. tendent out of. So when I began to pick my candidates 


for the superintendency I first tried them out a judging 


other men. Aside from the fact that this is a good test 

for a man in any capacity, it is, of course, one of the 

a ec amera or 6. prime requisites in a superintendent. The superintendent 

, who isn’t able to judge the men under him will be as much 

To introduce our PHOTO SUPPLIES we will send you on receipt of Sic silver, at sea as a mariner without a compass. He will hire 
this wonderful Camera with outfit and full directions for making pictures 2x2 


inefficients, reject the competent, and bali things up gener- 
—. snapshots. Just the | oily. So I picked three and began to try them. 
otog 
. ' — I was fortunate. I picked the winner at the first. I 
KAPLAN MFG. CO Derr. 10 110 Wasr Pous Srazer, CHP —_ called him into the office one day and began to speak 


to him: 
TY PEWRITERS ALL *“‘There’s Saxton,’’ I said. ‘‘It seems to me that Saxton 
MAKES ought to be in a better position than he is. He's a bright 

All the Standard Machines SOLD or RENTED ANY- chap, I think, and capable of doing something besides run- 
WHERE at ¢to}¢ M’F’R’S PRICES, allowing RENTAL ning a machine at $3 a day. I'm thinking of putting him 

2 TO APPLY ON PRICE, Shipped with privilege of in charge of the boys in your room.”’ 

examination. {€#" Write for I)lustrated Catalog He was a slow speaking fellow and he said: ‘Well, 

TYPEWRITER EMPORIUM, 202 LaSalle St.. CHICAGO Mr. - , then you don’t know Saxton."’ 


~NEW ENGLAND COIL WINDING CO., Atlantic, Mass. 


Induction Coils and Parts of Colls at greatiy reduce’ prices. $10 will buy one of the finest colls for Wire- 
less Experiments ever built, We are glad to assist Amateur Electricians in sulection of Apparatus, 


Please mention Popular Mechanics when writing to advertisers, 
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For flat top 
WE ARE SELLING BURNS’ Adjustable Telephone yall top 
Has largest 
, Holder and Extensib:e Bracket radius of 
it's Fan Motors, all kir ds, all prices..$2 00to $20.00 action. 
Electrica 10to 00 eep it and send us $3.00; if not 
We Necktie and Cap Lights. «15 to 6.00 return at our ex- 
Have Battery Table Lamps ......... . 8.00to 10.00 pense. Send for 
It ‘Carriage and Bicycle Lights......300t0 600 It telle| 
Lanterns and Pocket Lights..... -15 to 3.00 Gise of ont com 
Battery Motors and Fans.......... 1.00 to 12.00 plete Telephone 
Electric Door Bells Compicie..... .75to 1.50 
Telephones Compilete........ ... 250and 65.95 
F Telegraph Outfits Complete ...... 1.75 to 250 
OF 8 00 Medical Batteries............ .. 3.95 
H $12.00 Electric Belt with Suspensory...... 2.50 
Ic Dynamos and Motors....... 1.00 to 1,000 00 
WORKS Gas and Gasoline Engines........ 3.00 to 1,400.00 
“tvecaup We Undersell All. Want Agents. 
—_— Catalogue Free 
OHIO ELECTRIC WORKS, 
ectric 
veland, Ohio. 
Cle : Telephone Co. Chicago, lil. 


“Why?” 

“Well, Saxton is a good workman at his machine, but 
that lets him out. He's got a temper that unfits him for 
iny position where he would have power. He's impossible 
anything but a workman.’’ 

Well, then, there's Grimmer,’’ I continued. “I'm 


‘bout ready to let him go. We can't afford to have any 
id fogies like him around the place any longer. He's ELEC 7 RICI i Y 
behind the times, out of date. I guess you'd better tell 
im that we'll drop him next Saturday."’ m Life 
All right. But I want to tell you that he is worth ew Book Iilustrated fro hs 
hat he’s getting, and a lot more, tco. Why, his steady Sent FREE to All Who Write 
ugging and satisfaction with his place have been worth . tee ~~ Lew 
housands of dollars as an example all through the works. bis splendid book explains new eheatesest 28 
rhere’d have been two big strikes last winter sure if it _supplied by inexpensive batteries cures Rheuma 
tism, Dyspepsia, Inscmnia, Liver and Kidney Trouble 
and all nerve affections and diseases due to poor cir- 


mdn't been for old Grimmer. But he talked to the men 

nd told ‘em that he'd been with you twenty years and 
culation. Explains about the famous electric baths, 
beauty and health massage at home at litwle cust, 


that you'd always given everybody a square deal when they 
dealt squarely with you, and they calmed down. You lose 
a strong ally when you let him go.”’ 

‘Well, then, why wouldn't he make a good superin 
tendent?’’ I flashed at him. 

He grinned back at me. “Oh, well, to tell the truth, 
the old man’s too blamed kind hearted for any such job. 
Resides,’’ he continued, ‘‘you never thought of making him 
superintendent any more than you did of firing him or of 
promoting Saxton. You wanted to see how I had ‘em sized 
up. Now please tell me why you did it.”" 

“Because,”’ I said, strongly suspect that you're going 
to be my superintendent."’ 


The White Eagle Electric Motor 


Postpaid, 75c. 


We make working models of inven- | 
tions. Send for illustrated catalogue _ 
of Model Supplies. 


The Plerce Model Works 


134 Pierce Avenue, Chicago, Ill. | 


PREPAID 
Every Home Should Have a Home Battery. 


Our free book also lists the latest improved batteries, 
prices 61.95 to 619.50), which we send prepaid and allow 10 
oe Free trial, Write today for our Free Book. 


DETROIT MEDICAL BATTERY CO.,1278 Majestic Bidg., Detroit, Mich. 


Mount Birds 


= 


NEW 
R R ER NOVEL 
iD Wecan teach you by mall tostuffand mountall 
kinds of Birds, Animals, Game Heads, etc. 
And All the Year—For ONE or TWO Or increase your income selling speci- 
Write To-day for Owedar. mens and mounting for others. Easily, quickly 
write today for catalogue and Taxidermy Mayasine f 
FREE. WRITE TODAX. N.W. School of 
Omuba, Neb. 
uy If you don't know how to treat a cut or bruise or to relieve a scald, or have not 7 * 
q the remedies at hand, yon should get acquainted with the 
and also a valuable First Aid Handbook. Pure and Antiseptic. Price, 
complete, $1. Money returned cheerfully upon dissatisfaction. 


PAT? AUG.! 1905 UNIQUE 
FOR C H We I S T M A S = Also to tan skins and make rugs. Be your own tax!- 
dermist. Decorate your home with your beautiful 
y endorsements by thousands of students. If interested 
Edwin D. Smith 
vince Street, 
EVERYBODY NEEDS AN ACCIDENT CASE 4532)" 
U.S. EMERGENCY CASE 
at once. It contains 18 articles all necessary to perform work mentioned above, 
U. S. EMERGENCY CASE CO. 25 Weaver Building, Utica, N. Y. 
Please mention Popular Mechanics when writing to advertisers. | 


A This Valuable Book | | 
N@ea\cuRE YOURSELF BY 
TERY 
| | 
| 
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ADVERTISING SECTION 


YOUNG MECHANICS WANTED 
FOR THE NAVY 


The recent addition of several large vessels to the 
Navy hzs created a demand for mechanics. Good 
opportunity for promotion to capable men. Outfit of 
clothing FREE on first enlistment. ations, lodging 
and medical attendance in addition to pay. Age 
limit for mechanics, 21 to 35 years. 

The pay in different trades is as follows: 
MACHINISTS, $40 T0 $70 PLUMBERS AND FITTERS, $45 
ELECTRICIANS, 30 TC 70 COPPERSMITHS, 55 
CARPENTERS, 25 T0 70 BLACKSMITHS, 50 
FIREMEN, 30 TO 35 SHIPFITTERS, $40 TO $55 

Young men without a trade, if between 17 and 25, 
can enlist as apprentice seamen and be sent to a 
Training Station and fitted for the duties of the Seaman 
Branch, and for the lower ratings of the Artificer’s 
Branch. Vacancies in the Hospital Corps at good pay for competent men. 

Extra pay tor continuous service, Honorable Dis- 
charge, extra duty, etc. 

Only American citizens of good character are 
accepted. 

Application can be made at any Navy Recruiting Station or by letter to the 


BUREAU OF NAVIGATION, 
NAVY DEPARTMENT, WASHINGTON, D.C. 


SUMMER 
VACATION TOURS 


VIA THE 


LOUIS» KANSAS CITY. 


@ A free copy of Wabash SUMMER 
TOUR BOOK, with full details con- ee ne 
| cerning a large number of attractive BETWEEN CHICAGO AND 
vacation tours at reasonable rates, will = a 
be mailed on application. 
@ Write us about any trip you may 
have in contemplation. We shall be 
glad to give prompt information as to 
routes, rates, etc., with a complete 


itinerar IF YOU ARE CONTEMPLATING A TRIP, ANY POK- 
1 y- TION OF WHICH CAN BE MADE OVER THE CHICAGO 
SALTON, IT WILL PAY YOU TO WRITE TO THE UNDER: 


ST. Louis, Mo. CHIcaco, ILL. Gro. J. CHARLTON, 


GENERAL. PASSENGER AGENT, 
Cuicaeo, ILL. 


Please mention Popular Mechanics when writing to advertisers. 
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ADVERTISING SECTION 1285 


EVERY BOY 
His Own Toy-Maker 


It tells you how to make a Steam 
ine, a Pho aphic Camera, 

Windmill, a icroscope, an 
Mectrical machine, a Jalvanic 
Battery, an Telegraph, 
Telephone, alei 
Magic Lantern, an Aolian Ha: 
Boats of every kind, from a litt 


Paper To 
Wasone, Gar T 


boy can easily make anythin: 
lustrated with more than 200 Wa illustrations. This 
is a great book and yes, should not be without it. Price 
only 10 cents, postpaid, 3 for 25 cents, Address 


American Supply Co., 550 E. Minnehaha St., St. Paul, Minn. 


SEA SERPENT MYSTERY SOLVED.—It is related by 
t Earl of Yarmouth that on one of his yachting cruises 
ok a great liking to an old sailor whose principal 
was to see that the paint everywhere was in first- 
hape. One day the earl saw a jet of water shooting 
m the sea. “‘A whale,"’ said the old sailor, and, 


‘ wugh, the great creature was seen in a minute. 
Did you ever see a sea serpent, Walker?’’ asked the ear!. 
ihe old fellow paused in his work and said “Yes, my 


I saw one onct. We had Started home from Jamaica 
1 cargo of rum, and— “Go back to your paint- 
said his lordship.—Am, Shipbuilder. 
@———_ 
WwW fONDERFUL ELASTIC VINES.—The owner of a large 
plantation in the northeastern part of Chiapas says 
discovered a rubber vine on his property that excels 
thers ‘lhe discovery was made by Chinese laborers 
ev tor him, says Modern Mexico. 
the Chinese gathered vines which grow in a dense, 
vied mass, and wove them into rude hammocks. The 
mocks were especially elastic on account of the large 
nt of rubber in them, and this was particularly so if 
e vines were dried some time. This fact was the cause 
the popularity of the vine hammocks with the Chinese. 
ittention of the owner of the hacienda was naturally 
ed to the peculiar properties of the strange vine. Upon 
vestigation, according to the reports, it was found to 
a high percentage of rubber. It amounts to about 
“oor 25 per cent of the weight of the vine, and is so 
¢ that, on breaking the wood, the rubber still holds. 
In other rubber plants, as far as is known, there is so 
sin and essential ofl in the rubber that it is not 
at all until extracted and treated. It is more like 
viscous sap, like that of the fig tree. In the new vine, 
ever, there appears to be a total absence of essential 
nd rosin. It is not so certain a fact, however, that 
property will add to the facility of extraction. It may 
ke it more difficult. 
if it shall be found that it is possible to separate this 
rubber from the plant in any economical manner, the 
seoverer believes that it will greatly affect the industry 
There are vast tangles of the vine. and the percentage of 
bher is higher than in any other known plant, he says. 
TUBERCULOSIS CAMP IN DESERT.-—-At Indio, Cali 
f 1, located in a sandy desert and supporting little 
egetation, a philanthropist has established a tuberculosis 
up anda farm. The farm grows alfalfa, barley and 
taloupes and if the patient is able he may work to pay 
board If not, the charge is $1 or $3 per week, as the 
erits. The patients live in tents and have plenty of 
eading matter, good food and other necessities. The value 
of the location is in its lack of humidity. The average 
humidity there is only 15 per cent. 


THERE iS BIG MONEY IN IT 


With the increasing number of automobiles be 
ing put on the road, demand for storage, care, 
and re sir of motor cars is increasing. There 
are large profits in repair shops, gasoline and 
tire stations and supply stores. 

To be successful in this business you must 


KNOW ALL ABOUT AUTOMOBILES 


their construction and mechanism; their care and repair. 
Through oar practical series of text books and expert instruction you 
an become entirely competent. We have a special course of instruction 
Garage Managers and Repair-men. Address for particulars, The Cor- 
lence School of Automobile Eogineering, Suite 1884 American 
Ger ave, 4) West 60th St., New York City. 


<= FRENCH'S 
MIXTURE 


possesses that ‘‘ something’’ 
which most critical smokers 
seek in vain—a certain happy 
* blend with nevera ‘‘ tongue 
bite’ in it, yet with sufficient 
J ‘‘body’’ to make each puff 
bring its own delicious, de- 
finite, reward in smoke— 
‘‘satisfaction,’’ that’s it. 


DIRECT FROM 


WW, FACTORY TO YOU 
BRR comes this fragrant 
selection of the choicest North Carolina Red 
and Golden Leaf—clean and fresh because it’s 
never given a chance to dry out in dusty stores. 
All orders shipped direct from good fresh stock. 
It’s blended only by hand and with a care that 
shames ordinary machine methods. In seleetion, 
curing, blending and method of direct selling it 
is truly 
“THE ARISTOCRAT OF SMOKING TOBACCO.” 


Its richness, smoothness and fragrance al- 
ways satisfies. Large sample package sent for 
10c, silver orstamps. It will prove to be the tobac- 
co you have been “looking for.’’ For the ‘‘smok- 


er’s’’ Christmas, French's Mirtureis unexcelled. 


FRENCH TOBACCO CO., Dept. J, Statesville, N. C, 


ORDER THRU CHICAGO'S FOREMOST 


Haber- 
dashers 
and 
Outfitters 


THE TIE THAT CREATED A 
STYLE. cA RICH RED TONE 
WITH A STRIKING FIGURE. 


TO POPULAR MECHANICS READERS 


45¢ Each 
Charges Faid 


The quality of the goods is the best. 
Kach scarf is guaranteed to please 
and will attract attention in 
any circle. 


Orver One Now ror Cueristmas Wear 


Our specialty is to please men of taste. We carry the most 
attractive stock in the west, and our Catalog 22 M shows all 
the latest goods and designs. We shall be pleased to mail 
you one for the asking. 


177 East Adams St. CHICAGO, ILL, 


Please mention Popular Mechanics when writing to advertisers. 
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‘“‘Want"’ and ‘'For Sale’’ Ads. 3 cents per word payablo 
in advance. Replies may be sent to a number care 
Popular Mechanics, and will be forwarded without extra 
charge. In answering such let the number appear on 
your envelope. 


AUTOMOBILES. 


ADVERTISING 


SECTION 


BUSINESS OPPORTUNITIES. 


= 

$500 WILL BUY half interest in invention fo, 
automatically attaching stamps to letters, circulars 

etc. Funds to be used in perfecting a working ‘node| 
and securing patent. A good chance for a sma!| jp 
vestment. Address E. M. Viquesne y, Americus, (ia, 


AUTOMOBILE SCHOOL.—Chicago 


3 School of 
Motoring; the original automobile 


school in Chi- 


cago. One hundred and eighty graduates the past 
year, to whom we refer upon request. Automo- 
bile owners, prospective _.buyers and young men 


wanting to become expert chauffeurs will save a 
great deal of money and a lot of worry by study- 
ing the mechanism, care and repair of gasoline 
automobiles, in our shop, where all parts are open 
so you can see how they are made, and how they 


operate. We give thorough and practical instruc- 
tion. Competent chauffeurs’ supplied. Address, 
Chicago School of Motoring, Dept. B., 264 Michi- 
gan Ave., Chic ago tl 

FOR SALE —F —¥ passenger, 20 H. P. automobiie. 
Recently overhauled and in fine condition. A big 


bargain. Address 1154, Popular Mechanics. 


AUTOMOBILES AT YOUR OWN PRIC E—Our en- 
tire stock of slightly used and second hand machines, 
which have been taken in trade, will be sold at once 
regardless of price. Never was such an opportunity 


before. Don't miss it. The Starin Company, 72-74 
Main St., North Tonawanda, N. Y. 
FOR SALE—Spark coils; igniting dynamo; 12 


feed oilers ; 
motorcycle 


4-cylinder timer and distributor: 3 H. P. 
engine; reversible propeller; 30 H. P. 
boat clutch; transmission, differential and running 
gear; 2-cylinder air-cooled engine. 1253 N. Halsted 
St., Chicago. 

FOR SALE—Three-fourths to 
castings. Water or air cooled. 
Michigan Ave., Chicago, Ill. 


100 H. P. engine 
Auto Parts Co., 1551 


MOTORCYCLES 


MOTORCYCLES—All best makes; 


general agents 
for “Me rkel,’’ $155; ‘‘Yale,’” $175; 


Curtiss 1-cylinder, 


$200; 2-cylinder, $275; Merkel motorcycle side de- 
livery cars, $250; mail orders promptly filled. 
Terms, 25 per cent with order, balance C. O. D 


Every machine thoroughly tested by our expert be- 
fore shipping. You benefit by our long experience. 
Remit money order or bank draft payable to 
Whipple Cycle Co. Whipple, the Motorcycle Man, 
260 West Jackson Blvd... Chicago. 


FOR SALE—Thomas 38 h. p. motorcycle, Trans- 
continental record, 1906 model, almost brand 
and fully guaranteed by manufacturer. Will sell 
cheap; must have money; $25 with order and 
on delivery gets it. Address Popular Mechanics, No. 
1230. 

SECOND-HAND MOTORCYCLES 
cessories bought or sold. 


motors and ac- 
What have you to offer or 


what do you want? Motorcycle Equipment Co., 48 
Lake, Hammondsport, N. Y. 
SECOND-HAND 1906 MOTORCYCLES for sale— 


direct from factory——used only for ar nn pur- 
poses. Two at $105; two at $90. Cash with order. 
Merkel Motor Co., 1089 N Ave., Milwaukee, Wis. 


MOTORCYCLE —Indian, good. condition, $100, $30 
cash, balance C. O. D. Thomas brand new and guar- 
antesd, $120, $25 with order, rest C. O. D. Send for 


eatalog. Robert M. Johnson, No. 9 Caruthers Ave., 
Nashville, Tenn. 

FOR SALE—Thomas ‘06 motorcycle; run 100 
miles; good as new. Price, $100. Ace, 15 Hatz 
Aberdeen, So. Dak. 

MOTORCYCLE, Power Outfit or Motor wanted. 


Must be cheap and complete. 


State full particulars. 
Vobert Faweett. 


Hammondsport, N. 


FOR SALE—A Mitchell motorcycle in good condi 
tion. Cheap. Emil Schattschneider, 3203 Eschol 
Ave., Zion City, Ill. 

FOR SALE Mile-a-Minute motorcycle. 


Excellent running condition. 
and description. P. H. Klein, Burlington, Wis. 


FOR SALE—New 8x32-inch G & J casing; Edison 
concert grand phonograph ; 65 records. Cheap. Also 
fine rip or cross cut saws. 1253 N. Halsted St., 
Chicago. 


$85. Send for photo 


I MAKE careful working drawings from roug)h 


pen 
cil sketches and lettering. Alfred B. Bury, 474% 
Langley Ave., Chicago, ll. 

DIAMONDS—Genuine and imitation stones of all 
kinds. Beautiful and durable stones at low prices 
Agents get posted. Satisfaction guaranteed. Box 
903, Jacksonville, Fla. 

A FINANCIAL PARTNER, male or female, by a 
inventor. Several inventions. Patents applied for 


working model. Strictest investigation allowed 
ticulars. Address J. Fillmore Cox, 
neer, Lock Box 472, Newark, N. J. 


PATENTS—H. W. 
mechanical expert, 608 F St., Washington, D. C. Es. 
tablished 1883. I make free examination and report 
if patent can be had and exactly how much it will 
cost. Send for circular. 


THE INVENTOR—A POPULAR ILLU 
TECHNICAL MAGAZINE—Contains 
accounts of what inventors are doing, 
as to how to turn inventions into 
regarding present opportunities for inventors, de- 
cisions in patent cases, in fact everything of in- 
terest to inventors. Send 25 cents for three months’ 


Par 
Mechanical Engi 


Jenner, patent attorney and 


STRATED 
entertaining 
Suggestions 
money. hints 


trial subscription. Address the Inventor, 84 Ex- 
change Building. Boston, Mass. 

ANYBODY CAN MAKE GOOD CUTS with my sim 
ple zine etching process: price $1: specimens and 
particulars for stamp. T. M. Day, Box M, Windfall 
Ind. 

BLAST FURNACES—We want to tell you about 
our money saving blast furnaces. They will heat 
harden or temper high grade steels, tools, small cast 
ings, etc. They are so good we send them on 30 
days’ trial. Write 1236, lopular Mechanics, for par 
ticulars. 

A FEW DOLLARS will start a prosperous mail 


order business; we furnish catalogues and everything 
necessary; by our easy method failure almost im 
possible. Milburn- Hicks, 714 Pontiac Bldg., Chicago 


PATENTS SOLD ON COMMISSION. If 
wish to buy or sell a patent write to E. L. 
President Inventors’ Exchange, 84 Broad 8St., 
Mass. 


SPECIALTIES 


you 
Perkins, 
Soston 


AND PATENTS of merit are bought 
and sold by the American Commerce & Specialty Co. 
Incorporated, 95 Dearborn St., Chicago. 

TO INVENTORS— Your 
signed and perfected will make you a fortune. Ws 
design and perfect new inventions: show how to 
construct, where to manufacture and how to sell with 


new idea correctly 


quickest and best results. Examinations, estimates 
drawings, experimental work, ete. If you are un 
able to perfect your new invention, or have a patent 
that will not sell, let us help you out. Address 
Dept., Industrial News Bureau, Ithaca 

FOR § SALE. E—At the purchaser's own price, patent 
on station or street indicator. Displays name 0’ 
next street or station in cars. Patented in the 
United States and Andrew M. Taylor, In 


Canada. 
ventor, Port Ewen, N. Y. 
MONEY IN RAISING WHEAT in the Great Whea' 
Region of Western (Canada. Finest land in th 
world. Low prices, easy terms. You should writ 
for our free book, No. 9, “The Home-Builders,” ‘e!! 
ing all about this great opportunity. Saskatchewan 
Realty & Improvement Co., St. Paul, Minn. 


BLACKSMITHS. 


DO YOU EVER break castings on your machi:es 
eausing a loss of time and money? If you do, '/¢) 
can be brazed with Murray's Cast Iron Brazing Com 
pound and made stronger than they were. { will sond 
prepaid a package sufficient to make fifty rep: 'rs 
for $1. I guarantee it absolutely. ¥. L. Murray. 215 
S. Main St., Bloomington, III. 


— 
— 


for 

lars, 

10de} 

ip 
(ra, 


hi pen. 

4746 
of all 


Box 


sim 
and 
dfall 


about 


YOU how to braze cast iron quick, sure, 


| ‘E LL 
Write. G. A. Toppings, Le 


for 3. No expense. 
Mars, lowa. 


“OOD BLACKSMITHS ARE SCARCE and but few 
lea ng the trade. The smith comes first of all pro- 
foccions or trades. The smith must make the tools 
for all from the surgeon to the safe blower, by 
loy’s Treatise on new steels explaining how to 
work them, with 75 new metheds for working all 
difiewlt jobs. Ten receipts for making your own com- 
nounds for welding different kinds of steel solid. 
r rmite welding fully explained; also two colored 
tool tempering charts; chart A explains all annealing 
and hares ning; chart B explains both scientific and 
plain tempering to a standard. All the above for 
$1. Vs aluable samples free. _W. M. — Sidney, Ohio. 


EDUCATIONAL. 


ELECTRICITY AT HOME—A _ complete 


STUDY 
containing 30-page detail 


electrical course at home, 
book, 220-page text book, 200 experiments and over 
100 pieces of apparatus. Price, complete, only $5.60. 
Catalogue “PS” explains this and other remarkable 
Thomas M. St. John, 848 Ninth Ave., New 


BUILD YOUR OWN BOAT by the Brooks System 
of full-size patterns and instructions. Anyone can 
do the work and get boat at 4 regular price. We 
also furnish complete boats—knocked down—ready 
to put together. Send for free catalog describing 
boat patterns and K. PD. frames. Nearly 100 models. 
Note change of address. Brooks Boat Mfg. Co., 
Originators of _ Pattern System of Boat Building, 
3712 Ship St., ginaw, Mich., U. S. A. 


CONDUIT WORK, a 24-page booklet on proper 
method of installing conduit. For electricians and 
wiremen. Sent for 10 cents. Electrocraft Pub. Co., 
3 Griswold St., Detroit, Mich. 

Lutes and 


TRIGONOMETRY SIMPLIFIED, 50c; 
Cements, 10c¢;: Cement-workers’ hand book, 50c; Show 
Card Lettering, $1. The National Book Co., 211 
Euclid Ave., Cleveland. Ohio. 


FOR SALE Practically new set C yelopedia of Ap- 
plied Electricity. Five volumes; % leather binding. 
Cost $19. Leaving town; will sell for $9. Address 
(F. E. 8.) 1156, Popular Mechanics, Chicago, Il. 


~ FOR SALE CHEAP—For cash, I. C. 8. complete 
heating course. L. A. Coles, Kokomo, Ind. 

LIVE AGENT for Electrical Magazine wanted in 
your city. Splendid inducements. Knowledge of 
electricity desirable. Address 1237, Popular Mechan 


ics. 


MONEY IN NOVELTIES—Our advertisers “and 
readers are looking for good new novelties to put on 
the market. They have money for the right inven 
tions in utility, amusement and advertising novelties. 
What have you got that’s good? Reach this field 
through “The Novelty News,” 171-5 Washington St., 
Chicago. Trial 3 months, 25 cents. 


ARE YOU MAKING less than $25 or r $30 per week? 
Mechanical and Structural Drawing taught by ex- 
perts. Send for circular. Low tuition, including Free 
tooks, Drawing Instrument, etc. Columbia Corre 
spondence School, Drexel Building, Philadelphia, Pa. 


“LETTER ING.’ 25c; “TINTING,” 30c. Dimen- 
sions of Pipe, Fittings Valves, 50c. ‘‘Wire- 
less Telegraphy,”’ 30c. Browning’s Industrial Mag- 
wond, months, 25c. Browning Press, Collin- 
won 


FOR SALE—Cyclopedia of Engineering. Four vo! 
umes. Bound in morocco leather. Nearly new. Cost 
$19. ‘Will sell for $5. Address (T. L. U.) 1158, Pop 
ular Mechanics, Chicago, III. 


ENGINEERS AND FIREMEN, send and get a 
copy of Tulley’s Handbook. In it will be found the 
questions and answers asked by examining boards 
throughout the country. ‘Tulley, being a member of 
the examining board of the city of St. Louis for 
ope years, is posted. Tulley’s Handbook is only 
$3.50. Money back if you are not satisfied. Henry 
C. Tulley & Co., Wainwright Bldg., St. Louis, Mo. 
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FOR ACCURATE FLAG HISTORY secure “The 
Story of Our Flag.” A handsome volume giving an 
accurate and complete history of the evolution of 
the “Stars and Stripes’ from their original state to 
the present emblem, and a biographical sketch of the 
flag mother, “Betsy Ross.’ The various colonial 
flags used throughout the war are shown, together 
with their origin and significance. All descriptions 
are accompanied by full-page plates showing flags in 
their true colors. The volume makes an ideal Christ- 
mas gift for any true American. Sent postpaid upon 
receipt of $1 by publisher, Addie Guthrie Weaver, 
4742 Drexel Blvd., Chicago. 


FOR SALE—Complete electrical engineer course, 
I. C. S., with six elegant bound volumes. Cost $100. 
Make reasonable cash offer. Address H. C. B., 549 
West St., Kensington, Brooklyn, N. Y 


A SHOP BOOK by a shop man. Dies and die- 
making. $1, postpaid. J. L. Lucas, Bridgeport, Conn. 

$35 CASHI—A course in mining engineering just 
started. All text books, pamphlets and certificates 
will be transferred to the buyer. 1233, Popular 
Mechanics. 


FOR SALE 
course on Bridge Engineering. 
set text books. Address 123 


International Correspondence School 
Paid up in full. Full 
Popular Mechanics. 


A $65 SCHOLARSHIP in the International 
School, good for any course. Will 
Address 333 Jackson St., St. 


HAVE 
Correspondence 
sell cheap for cash. 
Paul, Minn. 


I MAKE designs and drawings for post cards and 
novelties. Lettering, cartoons and advertising illus- 
trations of all kinds given prompt — careful atten 
tion. Alfred B. Bury, 4746 Langley Ave., Chicago, Ill. 


CHICAGO COLLEGE of Advertising certificate of 
scholarship in advertisement writing, value $40, will 
sell for $30. Ad writers make $25 to $100 per week. 
Address 1231, Popular Mechanics. 


SMOKE STACK DIMENSIONS, 45 sizes, 30 cents. 
“Structural Drafting,” new book, $1 (ready soon). 
Lrowning’s Industrial Magazine, Collinwood, O 


PRIVATE PRACTICAL INSTRUCTION in the En 
gineering use of Algebra, Geometery, Logs, Trigonom- 
etry Sliderule, ete. Write Geert Blaauw, 111 East 
Seventh St., New York City. 


Ik ITS PRINTED—MacDonald can supply it 
Domestic and Foreign publications of every descrip- 
tion—-Plays—reading and recitation books—Dramatic 
Journals supplied by mail. “Catalogue P. M. sent 
free.’ Chas. MacDonald, 53 Washington St., Chi 
cago, Ill 

ELECTROCRAFT, 3 Griswold St., Detroit, Mich. 
Most practical electrical magazine in existence. Cor- 
rect methods and diagrams in wiring and construc- 
tion work clearly presented. Sample copy sent for 
10 cents. 


START A MIRROR FACTORY—We teach and 
trust you. Sample and particulars, 19¢ (none with- 
out) Hullinger’s Mirror S« hool, F rancesville Ind. 


INVENTORS—If you are an 1 inventor, send for 
our free Booklet B, containing a list of ‘“‘What to 
Invent and What to Avoid; “Patent Facts vs. 
Patent Fancies.”” and “The Inventor's Harvest 
Season.’’ Address Patent Bureau, Popular Mechan- 
ics, 160 Washington St., Chicago. 

TELEGRAPHY—Circular free. Wonderful auto- 
matic teacher; five styles, $2 and up. Omnigraph 
Co., Dept. J., 39 Cortlandt street, New York. 


— 


FOR SALE 


The best invention of the age. 
Burns either grain or wood alcohol and only con- 
sumes 2 cents worth of alcohol an hour. Is abso 
lutely safe. Can be blown out like a candle. Wiil 
support a vessel of 100 pounds. Never gets out of 
order. Does not smoke and forms no soot or odor. 
Will heat water more rapidly than gas. Regular 
price $1, but to introduce them will send them, all 
charges prepaid, 65c. Los Gatos Novelty Co., 510, 
160 St., Chicago, Ill 
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FOR SALE—Eight horse power stationary gasoline 
engine, or will trade for a two-cylinder automobile 
engine or running gears or anything that I can use 


in a machine shop. H. N. McBride, Waterloo, Ind. 


FOR. SALE 4x5 folding camera and ‘outfit, ‘nearly 
new, $8. Unused patterns and instructions for build- 
ing 14 ft. rowboat, $2. Particulars for stamp. Bert 
H. Travis, Elkhorn, Wis. 


FOR SALE Twin steam engine, 3x4, 6 h. p. 
Boiler, 413 ; copper flues, 6 h. p.; gas burner complete, 
all necessary pipe fittings; 25 gal. water tank; air 
tank; steam and air gages ; glass gages; pump; oil 
cups; lubricator. All in good condition, mounted on 
sub-frame ready for car; $55. W. A. Smith, Mt. 
Vernon, Ind. 


FOR SALE power Root blower. R. A. 


Cribfield, 


Hand 
Lincoln, 


FOR SALE—A 20 wi att dynamo. Price $4. Carl 
LB. Beebe, Stockport, N. Y. 

WATCHES—Elgin or Waltham, in 20-year gold 
cover. Agents’ prices. Gents’ or Ladies’, $10. La- 
dies’, smallest, $11.50. Satisfaction guaranteed. Box 


903, Jacksonville, Fla. 


Br unsw ick-Balke 


FOR SALE billiard table with 
complete outfit of balls, cues, racks, ete. Everything 
in first class condition. Cost $300. Make me an 


offer. Address 4742 Drexel Blvd., 


TYPEWRITE ‘RS—All makes, entirely rebuilt, guar- 
anteed as good as new. Finest actually rebuilt ma- 
chines ever offered. $15 up. Sold or rented any- 
where. Rental applies on purchase. Rebuilt Type- 
writer Co., Sixth Floor, 85 La Salle St., Chicago. 


Chicago. 


WRITE 1257 for bargain list of fine tools, | 
and metal working machinery. 


wood 


THE FISHER DOLLAR watch has dust-proof gun 
metal finish case, is small, thin and light, stem wind 
and stem set, has black dial with gold figures and 
hands; warranted to keep in good running order for 
one year. This watch is far superior to all other 
dollar watches in looks and workmanship and equals 
many costing much more. If you are not thoroughly 
pleased with it we will return your dollar without a 


quibble. C. M. Fisher, P. O. Rox 411, Baltimore, Md. 
GOLD, 20-year, Indestructible Collar Buttons. Reg 
ular price 25c. Agent's sample, 15c. More than 


one, 10¢ each. Box 903, 


FOR SALE—Brand new 20-inch Foot Power Band 
Saw. Saws wood, metal, bone and rubber; 20-inch 
wheels, 19 inches between saw and frame; 20x24 
in. wooden table: brazing tongs and clamp and one 
saw blade, 4. *% or ™% inch wide. Price $44.50. 
L. F. Grammes & Sons, Allentown, l’a. 


FOR SALE—Colcred (7x9) picture of the famous 
chief Sitting Bull and big bargain sale list of curios, 
all for 10 cents. G: orge J. Tills, Albion, N. Y 


WANT A GUN? If so, write us for prices on 
Stevens’ world renowned guns which we are closing 
out at greatly reduced prices. Here is your chance 
to get a gun at a bargain. 1162, care Popular Me- 
chanics. 


FOR 


Jacksonville, Fla. 


Ss ALE—Engine lathe, swings 9% in., takes 
25 in. between centers. Complete with full set 
change gears to cut all size threads, 3 to 40 in.; 
price only’ $39.50. Address L. F. Grammes & Sons, 
Allentown, Pa. 


FOR SALE—10-in. screw cutting lathes at 
wholesale; also tools. Send 10 cents for set of 
Magic Rolls to Tibbetts, Putnam, Conn. 

FOR SALE—$1,000 cash will buy new. high- 


speed motor airship, 
its, New York and Texas. 
works included. All good 
airships or gas balloons built. 
Farm, Frankfort, N. Y. 


MODEL AIRSHIP, 50 CENTS complete set of 
blue prints and directions for making inexpensive 
and easily made model airship. This fittle machine 
offers a splendid opportunity for studying the fasci 
nating problem of aerial navigation. Of profound in- 
terest to the master mechanic as well as the amateur 
experimenter. IP. Ganz, 518 South Fifth St., Minne 
apolis, Minn. 


ridden by me several exhib- 
Patent portable gas 
condition. Any size 


Carl E. Myers, Balloon 


SECTION 


TO EXCHANGE 


TO EXCHANGE—18x18 Perfection music box «ith 
seven selections ; perfectly new, fine instrument. [or 
moving picture machine or good magic lantern (no 
toy wanted) or a three-horse bike motor in good rip 
ning order. Also rifle and case, new. Address 32, 
care Popular Mechanics. 


TO EXCHANGE 
Guntauch 


Korona-Camera, 1! 
complete with carrying 


-One 5x7 
lens and shutter, 


case; 4 double plate holders, wide angle lens, well 
finished. Desire graphophone. Clem Thygesen, sul. 
tan, R. No. 1, Wash. 

FOR | SALE ( OR EXC HANGE-—Complete I. «. § 


Mec hanical Engineering course for cash, 
for motorcycle or runabout. 
Everist, Easton, Ill. 


or will t: ide 
What have you. Louis 


MALE HELP WANTED 


WANTED—A FEW PEOPLE TO LEARN bookkeep 
ing and pay for tuition from their earnings after we 
place them in positions; you can learn at your awn 
home in a few weeks without loss of time or money 
we guarantee it. Write for full information and our 
free book, “How to Succeed in Business.” It tells 
you how you can better your position and make more 
money Commercial Corresponde nee School, Drawer 
19 R, Roe hester, N. Y 


LOCAL REPRESENTATIVE WANTED——Experi 
ence unnecessary if honest, ambitious and willing to 
learn the business thoroughly by mail; splendid in 
come assured. Write at once for full particulars 
Address either office, National Co-operative Realty 
Co., 292 Athenaeum Bldg., Chicago, or 292 Maryland 
Bidg., Washington, D. C. ° 


SUBSCRIPTION AGENT WANTED in every town 
by Keith's Magazine on Home Building and a Journa! 
of Modern Construction, both magazines $1 year: na 
tional reputation and circulation; heavily advertised 
40 per cent commission on subscriptions. Easy, pleas 
ant, permanent work; either sex; restricted terriory 
capital and experience unnecessary. Sample copies 
and details free. Max L. Keith, Publisher, Minn 
apolis, Minn. 


WRITE US TODAY for latest 


issue of “OPPOR 
TUNITIES,” containing 


descriptions of high grad 
positions now open at our 12 offices for Salesmen, 
Executive, Clerical and Technical men salaries, 
$1,000-$5,000. It is free for the asking. Hapgoods 
305 Broadway, New York. 


STRONG YOUNG MEN for Firemen and Brakemen 
on all North American railroads. Experience un 
necessary. Firemen, $100 monthly, become Engineers 
and earn $200. Brakemen, $75, become Conductors 


and earn $150. Name position preferred. State ag 
height, weight (important). Railway Association 
Room 174, 227 Monroe St., Brooklyn, N. Y. 


WANTED— Mechanical salesmen to handle terri 
tory for sale of new boiler room device which svl!s 
for $50 and pays for itself in a short time. Great 
labor saver in boiler room. Every engineer wants 
one when he sees it. An unusual opportunity for 
good men. Address 1152, Popular Mechanics. 


LEARN TO WRITE advertisements ; 
$25 to $100 per week. Send for 
Davis Co., 112 Wabash Ave., 


you can carn 
prospectus. 
Chicago. 


WANTED. 


ENGINEERS, ELECTRICIANS, MANAGERS 
SUPERINTENDENTS—Did you ever try to do 
something in your line of work and get stuck 
then sit up late at night, reading books, data, «: 
trying to find the information that would put u 
right, and go to bed no wiser? Next day say 
wonder who could enlighten me on this subj« 

If you send me one dollar I will give you the ‘« 
sired information correctly, and written in plain 
language, or sketched so that you can underst: 14 
it. I have had 23 years’ experience in above )ro 
fessions, and am confident I can supply ).u 

wants. Give me a trial. If you think you did t 
get your money’s worth. I will refund it prom) 'y 
Address Geo. W. Richardson, M. E., 2181 W. 2/th 
Pl., Chicago, Tl. 
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WANTED—Light gasoline engine, printing press, 
.urveyor’s instruments. Will trade: 8x10 plastigmat 
ns, long fecus Premo; Arnold's gas outfit; McIn 
‘osh’s oxygen outfit; kinetoscope, Lawton’s saturator, 
ides: fine 8-gauge damasus; Fay optometer; Loring 
yphthalmoscope, retinoscope, sextant. H. J. Gurr, 
helan, Wash. 


7 HAVE YOUR burned-out fan motors rewound for 
ext season. Send for prices. A. T. Senecal, 421 
ollins St., Joliet, IL. 


WANTED—PEOPLE who cut, burn or. bruise them 

ves to use M. L. Miller’s Wormwood Ointment. 
send 15 cents for sample. M. L. Miller, 4529 Oaken 
wald Ave., Chicago, Hl. 


FIRST CLASS mechanical and free-hand draftsman 
wants extra work during spare time. Write 1235, 
Vopular Mechanics. 


- WANTED—Good 2 h. p. boiler. Gilman Abboit 
327 York St., Quincy, Ill. 


WANTED—CONCRETE BLOCK MACHINES and 
molds (second hand). Give make, condition, price 
and full information. Address 1151, Popular 
Mechanics. 


MODEL MAKING AND CONTRACT MANUFAC- 
TURING for inventors. Lowest prices. Send draw- 
ings for estimates. Murray Engineering Co., 3047 K 
St.. Washington, D. C, 


“THE NOVELTY NEWS''—AN IDEAL ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER. Es- 
pecially valuable to Manufacturers’ Agents, Manu- 
facturers and Dealers in Novelties, Mail Order, 
or anyone desiring to keep in touch with all kinds 
of money-making novelties. Trial 3 months, 25 
cents “The Novelty News Co.,” 604, No. 171-5 
Washington St., Chicago. 


MISCELLANEOUS. 


BOY ELECTRICIANS—Make your own wireless 
telegraph instruments; 25 cents (no stamps) brings 
directions for making experimental receiving set. Few 
sets directions for making 1-inch spark induction coil 
at same price. Blue printed diagrams with each set. 
\uburn Utility Co., 7644 Emerald Ave., Chicago, II. 


FIVE HUNDRED envelopes, noteheads, billheads 

business ecards only $1 prepaid. Nice work. Other 
printing cheap. Hart Printing Co., Box 21A, West 
moreland Depot, N. 

ONE HUNDRED business or visiting cards, 35 
cents. postpaid. G. W. Armstrong & Bro., Washing 
ton, N 

FIFTY envelopes, twenty cents. Bond paper, print 
d and mailed postpaid. Just to get acquainted. C 
llartnett Co., East Milton, Mass. 


FoR SALE—-About 700 Chinese coins taken from 
ruins of San Francisco. Would make a good adver 
tising souvenir. Laun Carlsten Co., 77 Metropolitan 
Chicago. 


TOO LATE TO CLASSIFY 


AUTO AND MARINE—Engines and motorcycles, 
ilso castings. W. Hoffman Launch & Motor Works, 
12523 N. Halsted St., Chicago. 


WILL EXCHANGE telegraph course, with instru 
ments, ete., for printing outfit. Address 1238, Popu 
ar Mechanics. 


FOR SALE—4x5 folding camera and outfit. 8S. 0. 
Mosgrove. Pa. 


EVERY ENGINE works better when packed with 
Eureka Packing.” Your dealer will furnish it. 


SALE—-Five volumes I. C. 8S. mechanical 
course. Price $10. Address 1230, Popular Mechanics 


FOR SALE—tTwo-cylinder reversing steam engine 
Ix2-inch. Also 80-tube boiler. Send for photo. Wil 
liam Hendrickson, Argyle, Wis. 


ddress Postpaid 


Give a Photo Knife for Xmas 


We will reproduce any photo yousend us, Lodge Emblem, 
name and address in the Transparent Handle of this 
handsome knife. Each knife guaranteed. Razor steel blades. 
59 Styles. Send for catalogue. 

AGENTS MAKE $25 10 $40 per week handling our 
goods. Send for terms and ph to of Agents’ handsome 
leather pocket case. Exclusive Territory. 


CANTON CUTLERY Co. 
1294 West 10th Street CANTON, OHIO 


MAGIC LANTERN—Acetylene’ generator; 128 
views; plating outfit; Colt’s repeating rifle. Will 
exchange for motorcycle, auto engine, or typewriter. 
42, Hersman, Ill. 


FOR SALE—A 10-volume engineering library bound 
in morocco. Cost new $50. Is in fine condition. 
Will sell for $15. Address W. VT.. Box 425, Chicago, 
Ill. 


WIRELESS SPECIALTIES—Difficult parts of de 
tectors: magnetic, electrolytic, thermal and coherers 
Also coils, condensers, etc. Send stamp for price list. 
Students’ Supply Co., Lock Box 949, Lowell, Mass. 


FOR SALE—A 4 H. P. air-cooled Crestmobile, in 
Al condition; tires O. K.; paint good. Price $75, f. 
o bo. Send 25 cents for photos and details. J. L. 
Lucas, Bridgeport, Conn. 


FOR SALE—35 P. Steam Plant. Boiler, engine 
and feed water heater. All in excellent condition. 
Price $250. W. H. Maze & Co., Peru, 


FOR SALE—Several sets of pipe and bolt dies and 
stocks. New and cheap. 1240, Popular Mechanics. 


The “CHICAGO” 


Automatic Temperature 
Regulator 


The best device for controlling your 
heating system. 
ven temperature at all times. 


Time-Set 
Attachment 


Put in the coal and 
it will do the rest. 


This attachment alone is worth what we are asking for 
the complete outfit. It will check the fire during the night, 
until such time as you may want it warmer in the morning. 


SIMPLE—— DURABLE— RELIABLE 


TheChicago Heat Regulator Co. 
Dept. P. Suite 322, 40 Dearborn St., Chicago 
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Yy f If you are a Carpenter, Builder, Drafts- 

Y man, Architect or Mechanic, this is an 
unusual opportunity FOR YOU. Without 
leaving your own home or losing a minute 
from your regular work, you can make 
yourself complete master of 
your own trade. Better still, it 
does not cost you a cent to try. 


Cyclopedia of Architecture, 
Carpentry and Building 


Ready for Delivery, January 31, 1907 

ENLARGED TO SEVEN VOLUMES 

. 2500 pages, bound in three-quarters red morocco 
a “leather, marbled edges, 1500 illustrations, consisting of 
0 2 © full-page plates, details, sections, etc. Also tables and 
{] CC valuable formulas. Prepared by a staff of noted writ- 
0 0 0 ers, such as FRED T. HODGSON, Author of The Steel 


. 


«a 


Square, etc., JAMES C. PLANT, Office of Supervising 

Architect, Washington, D. C., and others, each a spec- 

- _ ialist in his particular line. Supplemented by test 

questions to enable the reader to test his knowledge of 
the subject. 


Less Than Half Price 


The regular price of the work is $42.00. To those who order 
now, before we go to press, we will give the benefit of the saving 
we can make by printing a larger edition, and will cut the price 
in half. You need not pay one penny in advance—the books will 
be sent express prepaid on January 3lst for Five Days’ Free 
Examination. If the books are not satisfactory, notify 
us and we will send for them at our expense. If you 
want to keep them send us $2.00 and pay $2.00 a month until you 
have paid $19.00 in all—the special Advance Offer Price. 


” Brief Table of Contents: 

; Carpentry, Stairbuilding, Superintendence, Estimating, Con- 

Y 


49749 


tracts, Specifications, ‘Ihe Law of Contracts, Strength of Mater- 
ials, Steel Const: uction, Reinforced Concrete Construction, Me- 
chanical Diawing, Architectural Drawing, Perspective Drawing, 
Foundations, Masonry, Electric Wiring for Bells, Burglar- 
Alarms, etc , Flumbing, Steamfitting, Heating, Ventilating, 
Cornice Work, Skylight Work, Roofing, Etc 


AMERICAN SCHOOL 
OF CORRESPONDENCE 
HA 


3126-36 Armour Ave., Chicago, Ill. 
Void After 30 Days. — 


Please mention Popular Mechanics when writing to advertisers. 
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First Out of the Stocking—His \ 


WATCH 


The boy who gets an INGERSOLL Yankee for 
his Christmas is getting the ideal gift for sure. 
It not only tells him the correct time, but it 
makes a more ambitious and manly little fellow 
of him the minute he drops it into his pocket. 
Thousands of men all over the world are proving 
the reliability of the INGERSOLL Dollar Watch 
(stem wind and set) right this minute. 

The INGERSOLL signed guarantee in the back of 
every watch protects you after you buy; but to be 
sure beforehand that you're not getting a cheap 
substitute— 


Look for “Ingersoll” on the Dial 


Other INGERSOLLS: Eclipse, $1.50; Triumph and 
Gotham, $1.75; Midget (ladies’ model), $2.00 ; 
Midget Artistic, $2.50. 

Sold by 50,000 dealers, or sent postpaid on receipt 
of price. Write for free circular. 


Ingersoll Dollar Chains—12 patterns—assay more gold 
than any $2.00 chain. Circular free. 


ROBT. H. INGERSOLL & BRO., 68 Jewelers Court, New York 


THE GOOD POWER 


Should be simple, easy to run and keep in order, of full rated horsepower, 
economical in fuel and the use of oil, free from the necessity of repairs and 
so constructed as to endure indefi- 
nitely. These power essentials 
apply in a high degree to the 


In addition they are adapted to every 
power use and requirement. They give per- 
fect satisfaction under proper installment. 

They are made in several styles— Bestonaeat (like 
cut here ane). Stationary or Portable, 4, 5, 8, 10, 12, 
15 and 20 H. P.; Vertical, 2, 3 and 5 H. P. 

held 2 an I. H. C. Gasoline Engine puts you right and keeps you right on the power question. 
A complete investigation of these facts will serve your interest well. Better begin at once by 


WRITING FOR OUR ENGINE CATALOG 


The International Harvester Company of America (Inc.) 
No. 7Q Monroe Street 3 3 2 Chicago, Illinois 


SS 
{ 
= 
‘ 


Four Xmas Gifts 


AT SPECIAL HOLIDAY PRICES 


FOR THE BOY: The Gas Cannon will bring the acme of Xmas 

* delight, a real cannon without the danger. 
Loads with a harmless gas, fires 500 shotsfor 1 cent. Can be fired 
in the house with absolute security. Ignites electrically. No pow- 
der, no smoke, no odor. Great for toy soldiers and forts. Price, 
=. neatly boxed, $5.00, or this ad. with $3.50 gets it 
o-day. 


FOR THE WOMAN: Moscone.” perfect 

mechanical Massage Vibrator 
for regular use in one’s own home. No complicated electric 
device, but good old-fashioned water power from your own 
bath room faucet runs it. Its regular use every morning 
gives a superb complexion, removes lines, invigorates the 
scalp, and makes you feel like anew person. Also great 
after shaving. Price $15.00 complete; $12.00 and this ad. 
gets it. Absolutely guaranteed. 


FOR THE M e Our Matchless Cigar Lighter is the only Cigar Lighter which will 2 ‘ 
* always work and will never fail in wind or storm. ‘The harder it 
blows the brighter it glows.” Price comp 75 cents. With this ad. 65 cents. Matchless Cigar Lighter, 


FOR THE HOME: Our famous “Little Wonder” Water Motor Household Outfit will bring delight to all, The 

* handiest bit of machinery in the world. Grinds, sharpens, polishes everything about the 
house, runs sewing machine, cooling fan, swall dynamo, bottle washer, egg beater, and 20 other useful devices. Satis. 
faction quarantect. Regular price $400. With this ad. motor, emery wheel, buffing wheel, polishing wheel, power 
pulley, silver polish and steel polish for $3.50. 


In selling the above articles we give our absolute guarantee that they will prove exactly as represented or money 
refunded. Our advertisement would not appear here in this magazine unless we kept our every promise. \ our order 
to-day will be shipped immediately. Full descriptive matter on request. 


4. 


“Little Wonder” Water Motor. 


Dept. 14 


INC. NEW YORK CITY 


Utica Round Nose Burner Plier | SFAVEY MITRE BOXEF 


A handy tool in the aome, in the office, in add 
the study, when on a hunting or fishing 4 Can be used on top of ee. ot s 
ladders, seatfolds or in 


trip. Convenient to carry in the pocket. 
You cannot fully realize its value until any place where a mi- 
treboxisre- 


you have used it, then you will not : 
quired. 


part with it. 
trimming j 


Have you stopped to think what ithchisels 
an acceptable CHRISTMAS gift 
it would make? You have nota 
friend bat what would be highly 


or planes, 
no rubbing 


pleased with such a present. manera : = 

If your dealer has not got der to get — 
them we will send it to any a patteds ; 
address in the U.S. on re- joint. 


ceipt of price. 


Regular Finish Black 
Handles, Polished 
Head, 70c Each 


Fall Nickel Plated 
$1.00 Each 


Every Tool 


UTICA 
TOOLS 


Are Unequaled in 


UALITY, 
ESIGN and 
FINISH 


Any Cross 
Hand Saw cab 


used. 

Any Width 
Depth of Mould! 
can be Cut. 
Weight 2 Poun 


Price $2.50 ea 


Take no Substitute 


If your dealer 
has not got them 


write us. 

EVERY TOOL GUARANTEED or $2 00 
Geneve and this “ad."9 

get one. 
Pach 

WRITE FOR CATALOG Smith & 

Hemenway 
Utica Drop Forge & Tool Co. 


73 Genesee St., UTICA, N. Y- NEW YORK 
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